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They noticed that the efforts of three 
men were required to move a loaded 
car to the tipple. They saw their lubri- 
cation cost piled up as follows: 


Their 175 plain bearing cars used 104 
gallons of lubricating oil daily at 15c. 
a gallon. Figuring 220 operating days 
a year at $5.00 a day for labor they 
spent a total of $4,532 each year to 
keep the old fashioned cars running. 


So they are investing in Hyatt Roller 
Bearing equipped cars for which the 
lubricant averages only $1.16 to $1.30 
a year for each car. You can see that 
these rugged, modern bearings will 


rapidly pay for themselves in lubrica- 
tion savings alone. 


Now one of their men rolls a loaded 
Hyatt car to the tipple—a performance 
which reflects Hyatt economy in power 

-man, animal or electric—amounting 
to an average 50% reduction in draw 
bar pull on level track. 


There are many large manufacturers of 
mine cars, furnishing Hyatt Roller 
Bearings today. Consult them about 
plans for modernizing your running 
gear, or write direct to Hyatt. 


HYATT ROLLER BEARING COMPANY 


Newark Huntington Pittsburgh Chicago 


Please address Hyatt, Department 264, Newark, New Jersey, for your 
copy of Mine Car Bulletin Number 390 


HYATT 


ROLLER BEARINGS 
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To Prevent Mis-Fires and Weak Blasts 


Up to a certain point the detonator is to a blast what the 
spark is toa motor. If the spark fails or is weak, the finest 
motor is useless or inefficient. When a detonator misses or 
is weak there is a missed shot or an ineffective one. 


But there is this very great difference. A faulty ignition 
system can usually be repaired, and all is as before; the faulty 
detonator is seldom detected until the damage is done. This 
damage runs all the way from the loss in strength of the 
explosives on a small shot incompletely detonated, to simi- 
lar losses involving hundreds of thousands of pounds. Missed 
holes take a heavy toll of time and labor from the blaster; 
they also increase the hazard of his work. 


The performance of any explosive depends upon the per- 
formance of the detonator used. The elaborate and costly 
tests applied to Hercules Blasting Caps and Electric Blasting 
Caps are justified because of the part they play in the satis- 
factory performance of Hercules Explosives. Any user of 


explosives can get this protection against mis-fires or incom- 
plete detonation by purchasing Hercules Blasting Caps and 
Electric Blasting Caps. 


HERCULES POWDER,COMPANY 


(INCORPORATED) 
“‘Dynamite—Permissible Explosives— Blasting ‘Powder—Blasting Supplies 


934 King Street Wilmington, Delaware 
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Patented. Other 
Patents Pending. 


Loading coal in a mine. Note 
swinging conveyor delivering coal 
to sectional conveyor. 


Arvrenged for undercutting. The two upper loading bare are 
folded back along the right-hand side. 
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ine tniee Ours mn operation can be sumped into standing coal 
and will pull it down onto conveyor or in front of it, so that 


it is picked up as the machine is fed sideways. 


Facts About the Jeffrey SHOR TWALOADER 


A Machine That Cuts, Loads, and Conveys 


STAYS in the room or entry operating 


The machine loads out the slack. It 


continuously, except during the shoot- 
ing, until the place is worked out. 


No time is lost in loading, unloading or 
transporting from place to place. 


With the SHORTWALOADER it is 
not necessary to bring coal down to the 
floor—it can load after coal has been shot 
lightly. 


New York 
Philadelphia 


Pittsburgh 
Scranton, Pa. 


Member ~ of ~ the 
Electric Power Club 


COAL MINE EQUIPMENT 


Charleston, W. Va. 
Chicago 


ce 600 Second Ave. 


leaves a cleaner kerf than any other ma- 
chine because the slack is taken away 
promptly and the chain does not carry 


it back into the kerf, which makes the - 


coal shoot better. 


Has the same features of operation 
and construction that have built the 
broad reputation of the Jeffrey 35-B 
SHORTWALL Coal Cutter. 


The Jeffrey Manufacturing Company 
958-99 North Fourth St., Columbus, Ohio 


Birmingham 
Montreal, Canada 


Denver 
Salt Lake City 


Sales and Service Stations 
Terre Haute, Ind.. 
Birmingham. 


319 Cherry St. 
26 South 20th St. 


Jeffrey-Standard 
Coal Mine 
Equipment 

Coal Cutters 

Combination Cutter and 
Loader 

Drills 

Conveyor-Loader 

Sectional Conveyor 

Pit Car Loaders 

Locomotives 

Mine Fans 

Tipple Equipment 

Crushers 


Pe Sumping into standing coal to load 
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Motors Controllers Rheostats 


Equalizers Frames 


Goodman Locomotives 


Save Labor 
Save Dollars 


Why? 


4—Look at the Equalizer! 


BRACKET EQUALIZER EQUALIZER BRACKET 
TO SIDE BAR. CROSS BAR BAR. TO SIDE 
PLATE a 


| GOODMAN 

| TRANSVERSE EQUALIZER | 
AXLE AXLE 
BOX Patented Nov.2!,1922 BOX 


To be had on Goodman Locomotives only 


1. Affords perfect three-point frame support. 

2. Distributes the weight of the locomotive equally to all four wheels at 
all times, regardless of track irregularities. 

That's why it 


a. Keeps the locomotive on the track. 
enables the locomotive to pull heavier loads. 


It’s an Equalizer that Does Equalize 


b. 


CHICAGO. 


6 
NOY 
@ @ 
<> 
AR f o 
fap? 
SPRINGS SPRINGS ——> | 
“| 
IMANUPAGTURINGICOMPA 


6 June, 1926 | THE MINING CONGRESS JOURNAL 7 


‘TEYNER SHANK Bit PUNCH 


= 
= 
= 
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For Users of 
Hollow Drill Steel 


The “Leyner” Punch assures maximum. hole- 
cleaning capacity and drill footage. 
The hammer drives the pin into the hole of the 
. . . . . 
hollow drill steel and drives it out again so rapidly Five | ypes 
that the pin does not have time to get hot. 
The heated shank or bit is held to prevent buck- The “IRLP” Hammer Type Punch is made 
ling while the punching operation is being per- in five styles: 
formed. 
van 45 ners. 
rhe Control Lever on both the pedestal type and For attachment to all IR-4 Sharpeners 
sharpener type is conveniently located. For attachment to all IR-5 Sharpeners 
> 3 For attachment to all IR-50 Sharpeners 
rhe Punch has an automatic stop, which shuts which are not equipped with automatic 
off the air when the punching operation is com- centering device. 
pleted. ; For attachment to all IR-50 Sharpeners 
The ” which are equipped with automatic centering 
rhe “Leyner” IRLP Punch does away with the device. 
use of loose pins during the making of shanks. The No. 5 As a complete, self-contained, pedestal-type 
achine is s pin punch with its own automatic-centering 
machine is so powerful that it will readily open up steel clamping mechanism. 
the tightest of steels. 
oo F — This punch can be attached to any make of 
_ Write our nearest Branch for Bulletin No. 4055 7 Sharpener. ; 


Ingersoll-Rand Co., 11 Broadway, New York 
Offices in Principal Cities the World Over 


For Canada refer—Canadian Ingersoll-Rand Company, Limited 
260 St. James Street, Montreal, Quebec 


126-LDS. 


| Ing ersoll-Ran 
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JOY MANUFACTURING COMPANY 


FRAME WITH 172” 
CURVED BOTTOM PL 


BGATIERING HEAD GEAR CASE NOW 
FOU BALL BEARING 
RING; ANDE PACING. SEAITD 
HE PACKING. 


D GATHERING NECE 
ISVI—-GUIDE BAR AND BR 


CAST I 
ING SWINFE LOADS 
SI7E LUMPS 
4FRONI CONVE YO 
pis 
GID FROM 614°10 81 
T. STRENGTHENED. 


| 


SRESISTANCE MOUNTED ON GATH- 

COLLECTIONS — PRACTICALLY 
ALL BURN OUT 


6SPLINED ARMATURE SHAFT AND 
PINIONS ELIMINATES ANY (CHANCE 
OF PINIONS WORKING LOOSE 


T case STEEL SUPPORTING SHOF 
LY ELIMINATES ALI 
Care RPILLAR CHAIN BREAKAGE 


WHAT 


DID YOU SEE AND HEAR 


ABOUT 


JOYiLOADERS 


‘AT THE CONVENTION? 


S CATERPILLAR SPROCKET ROLLER 
CAST IN ONE PIECE TO ELINIINATE 
BREAKAGE 


S9HYDRAULIC PUMP DRIVE NOV. 
»OUNTED ON BALL BEARINGS. SHAFT 


OLE IN DRIVE GEAR. 


WFORWARD AND REVERSE CLUTCH 
CAP 4 Disc 


ENLARGED -CE ARS MOUNTED ON 
BALL BEARING 


ny TERMEDIATE GEAR IN HOPPER) 
MOUNTED ON BALL BEARINGS 
DOES AWW) ALL. WEAR ON 


RREAR CONVEYOR EQUIPPED WITH 
HEWY FLARE ANCLES. 


CONTROL 
ENLARGED AND IMPROVED 
T_CONTROL OF HY 
SYSTEM AT ALL TIMES. ‘Pass 
AND SAFFTY VALVE INCORPORATED 
HYDRAULIC SY. 


STEM IMPROWED BY 
OF METAL HOSE. 


3 


IF YOU WERE UNABLE TO ATTEND 
ASK THOSE WHO WERE THERE! 


JOY IMPROVED TYPE 5-BU LOADER 


JOY MANUFACTURING CoO. 


8 
- 
\\! 
INCORPORATED HY SLIGHTLY LARG - 
T 
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Twin Branch 


Fordson Coal Co. 


ROTARY CAR-DUMPER 


Car Control 
Equipment 


Two Sizes of Cars— 
The Dumper handles the old cars and 
the new ones as they come, at random, 
in the trips. 

T hree-Link Hitchings— 
The method of operation enables con- 
tinued use of the old hitchings for 
dumping without uncoupling, instead 
of requiring a new outfit of swivels. 

Pneumatic Car Feeder— 


Advances the trip and spots the cars 
in the Dumper cage. 


Coal to Weigh Basket— 


And fed thence to the retarding con- 
veyor down the hillside to the screens. 


Rock Diverted by Gate— 


From cars as they come in the trip, to 
chute feeding the aerial disposal tram. 


If you’d like to inspect a similar modern 
installation, let us tell you of one in your 
neighborhood. 


Ay, 
(GRAVITY, ELECTRICAL OR PNEUMATIC DRIVE) £0 


GRAND CROSSING 
CHICAGO 
ILL. 


THE MECHANICAL SPRAGGER 
AUTOMATIC TRIP CONTROL EQUIPMENT 


On 


PITTSBURGH 
PA. 


ROTARY CAR-DOUMPERS FOR 


STANDARD GAUGE RAILROAD CARS | 


9 
Mine 
of 
\ | 
| 
> 
4. 
Ds “SOLIDCAR” SELF-DUMPING CAGES 
CAR CONTROL AND CAGING EQUIPMENT 
— 
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Attack Mother Earth With Alloy Steels 


Combat the wear and tear on your equipment by using 
Agathon Alloy Steels. They lengthen the life of your 
product, enhance its reputation and gain you added good 
will from your customers. We produce alloy steels to meet 
various requirements. Some are of a special analysis to 
resist wear—others to resist shock—others are tough but 
not hard—and still others have hardness but are not brit- 
tle. Our expert metallurgists and practical steel men will 
gladly help you solve your steel problems without charge. 
Write us. Ask for booklet, ‘“‘Agathon Alloy Steels.” 


THE CENTRAL STEEL COMPANY, Massillon, Ohio 


Swetland Bldg., Cleveland Book Bldg., Detroit 
Aeolian Bldg., New York University Block, Syracuse 
303 W. P. Story Bldg., Los Angeles, Calif. 


Peoples Gas Blidg., Chicago 
Widener Bldg., Philadelphia 


404 West First St., Tulsa, Oklahoma 


We have daily pro- 
duction in all kinds 
of Agathon Alloy 
Steel such as— 


Nickel, Chrome- 
Nickel, UMA, Molyb- 
denum, Chrome- 
Molybdenum, 
Nickel- Molybde- 
num, Vanadium, 
Chrome - Vanadium, 
Chromium, etc. 


Deliveries in Blooms, 
Billets, Slabs, Bars, 
Spring Flats, Hot 
Rolled Strips, etc. 
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va Old Bridge in Shenandoah Valley, Va., built in 1872-73 by the Baltimore and Ohio Railroad. This, with two other 
bridges of equal age, remained in service over half a century without reinforcement or repair. The WROUGHT 
IRON members showed no loss of section through corrosion, although they had not been painted for 23 years. 
50 Years Old--- 
No Paint in 23 Years--- a 
Sp 
yet corrosion did no harm! 
UCH is the record of the In buildings of every charac- 
genuine wrought iron ter; on railroad cars and loco- 
members on this old motives; in power plants, fac- 
bridge in the Shenandoah tories, mines; under and above 
Valley,Va., described by P.G. ground, Byers Pipe when used 
Lang, Jr., Engineer of Bridges, for conveying water, steam, 
Baltimore & Ohio Railroad. and other fluids shows the 
” Such performance is charac- same astonishing resistance to 
teristic of wrought iron—the corrosive attack. 
kind of metal which has al- Ask for Literature 
ways been used in the manu- A. M. BYERS COMPANY 
; . Established 1864 PITTSBURGH, PA. 
facture of Byers Pipe. Distributors in all Jobbing Centers 


GENUINE WROUGHT IRON 
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Lowest Maintenance Cost 
Lowest Operating Cost 
Low First Cost 


THE LODWICK CONVEYOR DRIVING ENGINE, founded on t 
new mechanical principle, puts the Shaking Conveyor in a class by its 
self-—ahead of all other conveyors. 


All gears and bear- 
ings run in a bath of 
oil, eliminating neces- 
sity of daily oiling and 
care, holding enough 
oil for one year’s opera- 


tion. 


This New Lodwick Engine drives the conveyor troughs with a slow 
even stroke, conveying coal or other material, large or small chunks, 
silently and effectively, from 20 to 6) feet per minute, depending upon 
requirements for the layout. 
Operation 
of ts 
Silent and 
Safe 
We invite your inspection at our experimental mine at 
Centerville, lowa. The trip will more than repay you. 
The Centerville Foundry & Mfg. Co. 


Centerville, lowa 
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LIMITS 
that may be stretched 


The apparent limit to the number of cars a 
locomotive can handle, or in fact the sup- 
posed limit of your entire power plant, 
may stretch amazingly if you allow Key- 


stone Grease to reduce the friction. 


KEYSTONE LUBRICATING CO. 


21st and Clearfield Streets Philadelphia, Pa. 
Established 1884 


13 


T 
U.S. Pat. Off. 
KEYSTONE LUBRICATING CO., 
21st and Clearfield Sts., 
Philadelphia, Pa. 
Kindly send me information on the sav- 


ings Keystone Grease may effect in mine 
operation. 


Company 


Address 
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Speed Reduction 


IN THE MINE AND TIPPLE 


There are many methods of reducing high motor 
speeds to the slower speeds necessary to drive 
conveyors, pumps, hoists, fans, etc.—sprockets 
and chains, belts and pulleys, back gears, etc. 


Then notice this compact, en- 
closed Nuttall Reduction Unit. 
built for ratios as high as 10 to 
1 for motor speeds up to 720 
r.p.m., and loads up to 500 h.p. 
Equipped with helical or her- 
ringbone gears. 


We also make double and triple 
reduction units for loads from 
50 to 200 h.p. in a range of ratios 
as high as 160 to 1. Complete 
data or the services of an engi- 


neer are yours for the asking. 


WHICH 


Chicago Office 
2123 Conway Building 


Wilkes-Barre Office 
Miners’ Bank Building 


Canadian Agent: 
LYMAN TUBE & SUPPLY COMPANY 
Toronto—Montreal 


Reduction gears are the favorite 
method, but notice these open 
gears, exposed to dust and dirt, 
causing excessive wear and en- 
dangering workmen. 


METHOD DO YOU PREFER? 


RDNUTTALL COMPANY 
PITTSBURGH PENNSYLVANIA 


Philadelphia Office 
Westinghouse Building 
30th and Walnut Streets 


Salt Lake City Office 
Interurban Terminal Bldg. 
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WATER ALL OUT--- , 


NO PUMP MEN ON PAY ROLL e 


Would not the above situation be ideal in your mine? 
READ HOW IT CAN BE DONE 


The Curtis Automatic Suction Valve was developed to do just this, and after three 
years service has successfully met all tests. 


The Curtis Valve will control both the water and the pump. By means of its 
electrical connection with the pump motor, it allows the pump to operate only as long 
as there is water to be pumped. By means of its location in each branch suction line it 
allows the pump to work only on those places where there is water. Therefore, no 
pump men are required. 


In addition to the above, the following savings will be gained by making your 
gathering pumps automatic. 


1—Working places always dry. 

2—$30.00 per year, per branch suction line, 
saving in pipe lines. 

3—Power saved pays interest on investment. 


4—25% to 50% more water can be pumped 
with the same number of pumps. 

5—Gathering pumps in this manner are made 
absolutely automatic. 


Ask us about other advantages to be 
gained. 


DRAVO-DOYLE CO. 


300 PENN AVE., 


Pittsburgh, Pa. 


Curtis 
Automatic 
Suction Valve 


We Also Handle: 


AUSTIN MINE PUMPS 
AUSTIN JUNIOR MINE 
PUMPS 


DE LAVAL CENTRIFU- 
GAL PUMPS 


INSTA CONTROL 


ROGERS GO-BETWEEN 
FEEDER UNITS 


ACID RESISTING 
BRONZE CASTINGS 


The Austin 
Mine 
Pump 


| 
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YRONE, NEW 

MEXICO, presents 
an outstanding example 
of the results that follow 
the building-up of com- 
munity spirit in mining 
camps. The largest photo- 
graph gives a view of the 
Plaza at Tyrone during 
the celebration of 4th of 
July. At the top is a 
more general view of the 
Plaza; below, the school- 


house is shown. 


he Old Order Changes 


IVIC PRIDE is a great asset to any community, any state, any 

nation. All of us are intrigued with the idea that we have even 

in a small way contributed something to the betterment of our 
community. 

The new order of things in the mining industry is inspirational— 
gone are the monotonous rows of identical houses; gone is the shift- 
less half-hearted effort merely to keep the weeds down. Into both 
management and worker is being instilled the pride of creation—the 
desire for individuality—the little seed of civic pride. 


Mining companies are anxious that their employes shall be contented, but 
what is more encouraging is that the miners and their children are themselves 
anxious to take advantage of the opportunities offered them. 

In the remote mining fields of New Mexico and Arizona the miner’s child 
has the same opportunity for self development as the child in the nation’s 
capital. Some of the finest high schools in the country will be found in mining 
districts. 

Capital and labor are daily—if slowly—learning the big lesson of inter- 
dependence, of mutual responsibility, and 


INDUSTRIAL COOPERATION 
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MOAR SHOVELS 


Model 2 Hoar Shovel in Heavy Rock Work 


Arrangements have been concluded whereby the Allis-Chalmers Manufacturing Company will 
manufacture and sell Hoar Shovels, formerly sold by the Hoar Shovel Company of Duluth. All 
records, drawings, patterns, and tools have been transferred to our West Allis Works and the 

| superior manufacturing facilities of Allis-Chalmers will enable us to render the most efficient 


service in the supplying of new equipment and of repairs for machines already in service. 


Mechanical loading has become an established factor in the Enviable records have been established by Hoar Shovels 
lowering of costs and elimination of labor shortage in under- in Coal Mine development work; and metallic and non- 
ground operations. metallic mining fields. Considerable operating and cost data 


has been accumulated on work of this character, which we 
Hoar Shovels hold a dominant position in the field of will be pleased to furnish to those interested. 
mechanical mucking, due to their rapid, sustained loading 
speed, low maintainence cost, and freedom from mechanical Quotations and complete specifications gladly furnished on 
difficulties. receipt of your inquiry, with description of your work. 


| 
| 
| 
—Yy YY 
MILWAUKEE, WIS U.S.A 
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Features 


These distinctive features as- 
sure long life, safety, power 
and easy operation to the 
Vulcan Storage Battery Locc- 
motive. 


Equalizing Levers 


By means of equalizing levers, 
links' and bell cranks the inner 
ends of the springs are con- 
nected. Thus the same equal- 
ization of pressure on the jour- 
nals, as secured for the Vulcan 
Trolley aud Steam Locomo- 
tives, has been made possible 
for the Vulcan Storage Battery 
Locomotive. 


Worm-Gear Drive 
By means of a segmented shaft, 
flexible couplings and worm 
gearing, motion is transmitted 
from the single motor to’ the 
driving axles. Thus is utilized 
a type of drive the utility of 
which has been proven in 
motor trucks, tractors, ete. 


Self-Locking Brake 


quick-acting, self-locking 
brake, similar to that of the 
Ford automobile, makes sud- 
den stops a simple operation 
for the driver. Throwing a 
lever, which actuates a cam, 
through a half circle, applies 
or releases the brake. 


Cast-Steel Bar Frame 


Maximum strength, minimum 
weight and ample ventilation 
are secured by the cast-steel 
bar frames on each side of the 
body. 


- Vulcan Products 


| 


Hoists, 
Electric ‘and Steam 
Locomotives, 
Steam, Gasoline, Electric 
Rotary Kilns, Dryers, Coolers and 
Roasters 
Fairchild Double-Discharge 
Ball Mill 
Mine Ventilating Fans 
Cages and Skips 
Sheave Wheels 
Corliss Engines 
Coal Crushers 
Gray Iron Castings 
Open Hearth Steel Castings 
Gears, Moulded and Cut Teeth 


= Machinery 
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‘Distinguishing. 


Like a motor truck— 
it has a worm-gear drive e 


New York Office: 
50 Church St. 


gear drive. 


Like a 


Battery Locomotive is equipped with a worm- 


motor truck, the Vulcan Storage 
This drive transmits power from 
the single driving motor to the driving axles. 
Chains and sprockets are eliminated and 
great reduction of wear and tear on the driv- 
ing mechanism results. Time wasted while 
the machine is laid up for repairs is as much 
an expense as actual parts. Consequently, 
this worm-gear driving mechanism will render 


a material saving in maintenance costs. 


The worm-gear drive is only one of the easy 


running, long-life Vulcan features. Others 
are explained in the panel on the left. Write 
for the Locomotive Bulletins and get the 


whole story. 


VULCAN IRON WORKS 


Established 1849 


WILKES-BARRE, PA. 


[LG /NINI 
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Chicago Office: 
McCormick Bldg. 


IRON WORKS 
Wilkes-Barre PaUSA 


LOCOMOTIVES 


= 
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VULCA 
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VU 
GASOLINE 
ELECTRIC 
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When the du Pont Company 
was founded in 1802, the band 
press was used to print the 
news of the day. 
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Service— 


In addition to manufacturing®a 


good product, provision should be.. 
made to ensure the product being’ 


easily available in quantities and 
at such times as required by users. 


For 123 years du Pont has main- 
tained leadership in service as well 
as in the quality of its products. 
Explosives plants located to 
serve industries efficiently, ample 
magazine capacity, and a depend- 
able delivery system ensure the 
type of service for which du Pont 
has earned deserved recognition. 


E. I. DU PONT DE NEMOURS & CO. 


INCORPORATED 
Explosives Department 
WILMINGTON, DELAWARE 


Ores of metals used in the 

manufacture of modern printing 

machinery and accessories 

ee, mined by explosives power. 


123 YEARS OF LEADERSHIP IN THE SERVICE OF INDUSTRY 
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HANDBOOK 
STANDARD and APPROVED. 
= AMERICAN COAL MINING 


METHODS-PRACTICE-EQUIPMENT 


STANDARDIZATION DIVISION, 
The American Mining Congress, 
841 Munsey Building, 
Washington, D. C. 


Mining Methods, Practice Equipment—each order to include 


a subscript'on to The Mining Congress Journal. 


We called it AMERICAN 
but the WORLD 
adopted it! 


Typical requests for the Handbook 
C. Y. WANG 
Consulting Mining Engineer 
21, Rue de Paris Extension 
Hankow, China 
Please enroll me as a subscriber to Standard- 
ized American Practice and send me the Hand- 
book of American Coal Mining Methods, Practice 
and Equipment. 


HARALD CARLBORG, E. M. 
Kungl. Kommerskollegium, Bergsbyran 
Stockholm, Sweden 
1 am enclosing $5 for one copy of the Hand- 
book of Standard and Approved American Coal 
Mining Methods, Practice and Equipment. 


MITSUI BUSSAN KAISHA, LTD. 
Mining Section, Engineering Dept. 
Nihonbashi-Ku 
Tokio, Japan 

Please forward at your earliest convenience 
Handbook of Standard and Approved American 
Coal Mining Practice, via parcel post. 


DIENST 
Der 

Ombilinsteekolenmijnen 

SAWAH-LOENTO 

(Sumatra Westkust ) 
Kindly inform me how I may obtain the 
Handbook of Standard and Approved American 

Coal Mining Practice. 


The book is pocket size, loose-leaf, and will be kept up 
to date as recommendations are approved. Its price is 
$5.00. This includes a subscription to THE MINING 
CONGRESS JOURNAL, which carries each month a 
department of practical operating problems. 


To put economy on a thoroughly scientific basis 
and to crop unnecessary expense from every 
phase of the mining process fill out the coupon 
and send it today. 
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I am enclosing 
of the Handbook of Standard and Approved American Coal 
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esigned as an aid to the American 
D coal operators, engineers, and equip- 

ment manufacturers, the Handbook 
of Standard and Approved American Coal 
Mining Practice has rapidly outgrown its 
field. The world-wide demand that has 
arisen for it is due to the aroused interest 
in this subject of standardization of prac- 
tice and equipment, and the authoritative 
character given the book by the leading 
operators, engineers and equipment manu- 
facturers of the country who have cooper- 
ated for five years in an intensive study of 
this standardization work. 


Threefold significance of 
the demand 


Its widespread appeal shows the need 
that exists for such a book, and the demand 
for it is significant in three ways: First, in 
the way it covers the coal producing lands 
of the world. It comes from lands as far 
apart as Sweden and Australia—China and 
the Isle of Crete—Canada 
America—Japan and Sumatra. 


and South 


Second, is the class of people who order 
it; operators, engineers, manufacturers, 
and colleges; those whose operations cover 
the present and‘future of coal production, 
and: 


Third, is the fact that those who have 
examined the Handbook are coming back 
for more copies—two, four, six and eight, 
while some are already figuring on using 
them in lots of ten, twenty and fifty. 


STANDARDIZATION 
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A little book with a big 
purpose 


A nation-wide movement is found be- 
tween its covers. It correlates for you, in 
working form, the findings of the coal min- 
ing branch of the standardization move- 
ment. It is a book that makes coal min- 
ing more profitable: a book that is coop- 
eratively backed by leading engineers and 
manufacturers of the country. Its treat- 
ment of the subjects listed below is a 
succession of hits at the high cost uf mining. 


These subjects cover the production end 
of coal mining; and every subject is packed 
with suggestions that help you combine 
safety and efficiency with low cost in 
meeting conditions in your mine. 


Important Subjects 


treated in the Handbook of Standard and Approved 
American Coal Mining Practice include: basic rules 
safeguarding electricity in mines; electric tipple 
equipment; underground stations (all phases of 
automatic control of mine equipment) ; trolley and 
storage battery types locomotives; tracks, 
signals, and switches, including track gauge, turn- 

frogs and switches; mine cars; mine fans; 
airways and shafts and booster fans; wire rope, 
ladders, and miscellaneous coal handling equip- 


development 


nt; pumps for work, perma- 
nt pumping stattons, natural drainage, and effect 
nine water on equipment; loading machines, 
chain and shaking conveyors, installing and 
perating cutting and loading equipment; general 
trmbering, preservation of timbers, and use 


oncrete and steel. 


DIVISION 


The AMERICAN MINING CONGRESS 
841 Munsey Building, WASHINGTON, D. C. 


22 


THE MINING CONGRESS JOURNAL 


tovieMines~ 


oes A Steady 


Compact, substantial tubing 
blower, typical of the Robin- 
son Fan Equipment available 
to meet every mine ventila- 
tion meed. Well balanced, 
long lasting; arranged to 
discharge at any angle. Dis- 
charge nozzle, intake seal 
ring, and wheel are alumi- 
num for long life. 


WRITE FOR CATALOGUE 


— FANS are 
engineered and built to force a never 
failing supply of air to the working 
faces—to create that feeling of com- 
fort and security that means im- 


proved morale, lower labor turnover, 
increased output, and decreased 
costs. 


of Air/ 


No matter where you may be 
in the coal regions, there is a 
Robinson Fan in operation 
near you. During more than 
30 years Robinson installations 
have been making friends for 
us and building up additional 
sales. Tell us your ventilation 
requirements and we shall be 
glad to make recommendations 
without obligation on your part. 


Robinson Fan Installation 
WESTMORELAND MINING COMPANY 
Blairsville, Pa. 


ROBINSON 


House Bldg. Ventilati Ng Pittsburgh 


CUnicago - 


Send for Illustrated 


ty 


New York 
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Depend on Sullivan §ervice 


Sullivan Service to coal mines 
begins with the purchase of 
the property,and runs through 
every stage of development 
and production. 

In 1884 the Sullivan Diamond 
Core Drilling Department 
began its contracting service 
in testing coal lands. It is 
still at your call. 

Sullivan Air Compressors and 
Drills will help to sink your 
shafts or drive your tunnels; 
Portable Rigs for use under 
ground. 


Sullivan Air Lift Well Pumps Sulivan [ronclads (A.C. or D.C.). ‘are the pioneer continuous 
‘ cutting re d pill ini hines. Thi i i 
will supply water tor your in 


plant and village, dependably and at low cost. 


Sullivan Ironclads will cut your coal upon any sys- 


tem vou elect to use. Sullivan Roller Bit Sharpener. - Inset 


shows swage which prevents fins. 
Sullivan Cutter Bit Sharpeners make uniform, cor- 
rectly shaped mining machine bits, and save labor, 
steel and power. 


Sullivan Portable Hoists will save labor and time in 

a dozen ways, underground and on top too. 

THE SULLIVAN “SERVICE OF SUPPLY” in 

every coal mining center is organized, trained, and 

ready to meet the needs of customers promptly, care- 

fully, and with courteous attention. 

Depend upon Sullivan Service during 1926 to help make your 

mining operations easier and more profitable. 

Catalogues upon request. 


Back of the branch warehouses and field force are the Sullivan plants, at Claremont, N. H., and Michigan 
City, Ind., whose complete facilities and wide engineering experience are always at customer’s command. 


SULLIVAN MACHINERY COMPANY 


148 SOUTH MICHIGAN AVE.., CHICAGO, ILLINOIS U.S.A. 


< 
| 3 


John A. Roebling’s Sons Co. | 
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Designed to meet the most | 
trying wire rope conditions in | 
mining. Wire rope should be | 
appraised on the basis of service. | 
The cost of | 


Blue Center Steel Wire Rope 


is surprisingly low when 
reliability and long life 
are considered. 


It is the rope which con- 
tinuously lives up to its 
good reputation. 


Trenton, New Jersey 


24 
- 
y 
} 
| 
| 
| ik 
| = 
elie 


1. Pridgeon* 


Dogwood in the Zoological Park, Washington. 
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REAL PROGRESS 


7 HILE the United States has been 
busily engaged in discussing pro and con legis- 
lative medicine to relieve the so-called coal 

‘situation,’’ the industry itself has been holding a con 
gress of its own, discussing practical ways and means 
to find still further methods of cost reduction through 
the use of mechanical equipment and efficient mining 
systems. The country has been afflicted with an epi- 
demic of propaganda from that school of thought that 
is convinced that the coal industry is the worst function- 
ing industry in this country. This sort of criticism is 
entirely out of place when applied to the production 
end of the industry. 

Attendance at the Cincinnati meeting would convince 
the most skeptical of individuals on that score. More 
than a thousand operators came to the Cincinnati meet- 
ing solely for the purpose of discussing the every day 
problems that must be met in coal production. Operat- 
ing officials as well as executives of an amazing number 
of coal properties, representing practically every coal 
producing district, were in attendance. It is inevitable 
that the influence of this convention upon the future 
progress of the coal industry will transcend that of any 
previous meeting of its kind. The program was ex- 
cellent, covering thoroughly many of the operating 
problems that the industry is striving to overcome. It 
was carried out with unexeelled dispatch under the 
leadership of able chairmen, with the cooperation of the 
best informed men of the industry, all of whom gave 
willingly of their experience in working out these prob- 
lems. To a program committee, composed of 35 coal 
mine operators, should go the thanks and appreciation 
of the industry for the excellent result of the Cincinnati 
program. 

The interest of the industry was apparent. Problems 
were approached in a big, broad manner and discussed 
upon common ground. There was a common purpose: 
that of getting into the proceedings the ideas of the best 
minds of the industry on each of the subjects discussed. 
The results to be obtained from this meeting may come 
gradually, over a considerable period of time, but they 
will begin to be felt in every coal mining district from 
the moment the delegates return to their respective 
duties. Companies that in previous years sent two or 
three men, brought many times that number this year. 
Coal mine management has learned that a trip to these 
meetings for their men brings a return that cannot be 
reckoned in dollars and cents. They have learned that 
the men return to their jobs filled with new ideas: they 
have learned that the other fellow is doing things too, 
and they go back to their duties better informed and 
more valuable men. 

Increased efficiency in operations, reduetions in min- 
ing costs, keen appreciation of the cooperative attitude 
of operators, a clearer understanding as to just where 
the industry is heading in solving its operating prob- 


Congress 


‘ 


lems—these are major results that are certain to acerue 
to the industry from this meeting. These conclusions 
seem inevitable after being in such an atmosphere among 
such an aggregation of men of outstanding abilities, 
and through sueh an instructive series of discussions as 
characterized the Cincinnati meeting. If coal oper- 
ators, labor organizations, and the Congress of these 
\"nited States would carry out their deliberations with 
the same common purpose and unselfish intent <o reeog- 
nize the truth and work out the solution of what may 
be termed the political problems of the coal industry, 
these problems would soon disappear. 

This is the ultimate goal for which the American 
Mining Congress is striving in its effort in behalf of 
the mining industry, and these annual meetings at im- 
portant coal centers are steps in the right way. 


PRODUCTION EFFICIENCY 


. H. PENNA told the delegates to the Cincinnati 

meeting that there is no coal problem. And while 

we may not agree with him, and while most cer- 
tainly the United States Congress does not agree with 
him, Mr. Penna made a real case for coal in his talk at 
the informal dinner during the Cincinnati meeting. 

He decried the sob-sisters, male and female, that 
stand on the corners, in the highways and by-ways, in 
the corridors of Congress, and in the marts of the world, 
yelling that coal is a poorly funetioning industry. He 
defied those present to point out just one single indus- 
try that is analagous in magnitude to the coal indus- 
try, that approaches it in produetion efficiency. 

To that extent we are with Mr. Penna heart and soul. 
We know of no other industry that goes after its prob- 
lems with the same intelligence, the same persistence, 
the same keen understanding as the coal industry does 
in solving its practical operating problems, in giving to 
the world the largest volume of coal at the lowest price. 

At Cincinnati more than a _ thousand operators 
gathered, purely for the purpose of helping each other. 
Ten years ago the idea of one operator giving his com- 
petitor the results obtained through the adoption of 
some new mining methods, through the installation of 
lavor-saving cost reduction equipment, was unheard of. 
At these annual meetings operators not only give each 
other information coneerning the type of equipment 
they are using, the results they are obtaining with that 
equipment, but frequently the savings in dollars and 
cents are available to the industry. 

Is there another industry that is doing what the coal 
industry does at its annual meetings of practical operat- 
ing officials, held for the past three years at Cincinnati? 
If there is, we do not know of it. If Congress and the 
rest of those so anxious to graft their theories upon the 
coal industry, will give that industry half a chance, it 
will do with its eeonomie problems just what it is doing 
with its praetieal operating problems. 
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The industry should adopt a new slogan and enforce 
it, and the burden of that slogan should be self-govern- 
ment. Coal has a problem—in fact, many problems— 
no matter who is responsible, and it will solve them 
to the satisfaction of all concerned if it is given time 
and its shackles are removed. 


SHACKLING THE PUBLIC DOMAIN 

HEN the Western States were admitted to the 

Union they were not given jurisdiction over the 

public lands within their boundaries; but the 
theory on which they were ultimately to become sov- 
ereign as to ownership and taxation was the gradual 
acquirement, by purchase or under the homestead and 
mineral laws, of these public lands by private owners. 
In this manner the states of the Mississippi Valley all 
have become sovereign, as the public lands within their 
borders at the time of their admission have since passed 
to private ownership. 

Between the close of the Revolutionary War and the 
year 1867 the United States acquired by treaty, by pur- 
chase, and by annexation 2,315,310,720 acres of land, 
exclusive of island possessions. The total consideration 
was $52,209,000. The total acreage sold by the United 
States, exclusive of Alaska, is 1,053,604,081, and the total 
amount paid into the National Treasury $565,998,092.17. 
The rapid development of the mining and agricultural 
industries as the result of the liberal policy of the Fed- 
eral Government in the past has made the United States 
the greatest world power, the economic wealth thus cre- 
ated is enormous, and the publicland states have 
prospered. 

It apparently is now the policy of the Federal Govern- 
ment to extend its authority over the public domain in 
such a manner as to place private use and development 
of the remaining public lands under Federal regulation 
and control. Millions of acres of unappropriated public 
lands have been placed under the leasing system whereby 
the Federal Government retains permanent control to 
the exclusion of state authority which would take juris- 
diction if these lands passed to private ownership. 
Private enterprise, therefore, is deprived, to a large 
degree, of initiative in developing whatever value may 
exist in these lands, and the states in which the remain- 
ing lands are situated are deprived of taxes. 

The mining industry has been the chief sufferer from 
the present shortsighted policy of the Federal Govern- 
ment; but legislation now pending probably would place 
the stock-raising industry in a similar position. One of 
the bills being considered in Congress proposes to enlarge 
the jurisdiction of the Secretary of the Interior over 
unappropriated public lands still remaining, and those 
opposing this legislation contend that this bill would put 
the Federal Government still further into business 
operations, into Federal exactions of fees, charges, 
tributes, and levies, and that it will practically stop all 
settlement and development and hopes of private 
ownership. 

The enlargement of the leasing system—the substitu- 
tion of this system for private ownership—ean only 
result in the curtailment of development and settlement 
of the public domain, and the loss of needed taxation 
revenue which otherwise would accrue to the public-land 
states. Withdrawals made by the Federal Government 


in comparatively recent years have placed millions of 
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acres under the jurisdiction of the Forest Service of the 
Department of Agriculture, and a system of regulation 
has been established which has discouraged, and, in fact, 
has practically stopped, all prospecting for and develop- 
ment of minerals within the areas included in the with- 
drawals. 

There is serious danger that the present policy of the 
Federal Government will lead to legislation that may 
forever deprive the Western States of the benefits of 
private ownership, development, and taxation of approxi- 
mately one-third of the area within their borders. The 
mining industry is unalterably opposed to such a policy, 
and it should be apparent to all the people that such a 
policy is inimical to the best interests of the country as 
well as contrary to the principles upon which the Federal 
Constitution is based. 

The public-land question is one of the most important 
issues before the country. Dissatisfaction with the 
present policy of the Federal Government has become 
general throughout the public-land states. Numerous 
bills have been introduced in the House and Senate which 
deal with various phases of the subject, but none repre- 
sents a well-defined and constructive policy, none meets 
with general approval, and none embraces the elements 
necessary to a proper solution of the question. Thus, in 
order to secure proper legislation and to compel the 
Federal Government to return to a policy based upon 
sound constitutional principles, the mining and agricul- 
tural industries should combine their forces in an effort 
to accomplish these results and to prevent the placing 
of shackles upon future development of mining and 
agriculture in what is now the public domain. 


ANOTHER INVESTIGATION 


HE investigation of the Federal Tariff Commis- 

sion by the Senate is much like other recent in- 

vestigations. Opportunity is being given for 
partisan discussion that may develop material for the 
tariff phase of the next political campaign. Some of the 
members of the commission appear to believe that a 
Republican President has been attempting to interfere 
with the work of the commission, while other members 
hold the opposite view. Some of the members have ex- 
pressed the opinion that it was improper for any mem- 
ber to hold conferences with the chairman of the Senate 
Finance Committee on any item under investigation by 
the Commission, while at the same time these same mem- 
bers admit having held conferences with a Senator or 
Senators whose views on the subject of the tariff were 
opposed to those held by the other group. 

This is a controversy in which the mining industry 
is more or less interested. Any change in the policy of 
Congress toward the tariff question or the flexible pro- 
visions of the present law, might jeopardize many of 
the rates now applying on raw minerals that must be 
adequately protected if the industries producing them 
in this country are to exist, prosper and be developed 
into economic units capable of fully supplying the needs 
of domestic manufactures. There is potential danger 
in the situation now existing. With members of the 
commission disagreeing among themselves and airing 
their grievances, and with an investigation going on 
that is certain to furnish material for dissension in Con- 
gress, the mining industry, although none of its sched- 
ules is being subjected to attack at this time, may be 
made a party to the dissension, through attacks upon 
the metals schedule. 
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THE LONG HARD ROAD 


N SPITE of all the evidence to the contrary the 

mining industry has made major strides in solving 

its industrial relations, or labor problem. We are 
speaking of the industry as a whole, not of any one 
branch of it. The metal mines have progressed farther 
than the coal mines. This is not because metal operators 
are more progressive, nor because of any prowess on 
their part, but because in the metal industry the labor 
problem resolves itself into an individual property ques- 
tion. The labor relations problem in that industry is a 
problem purely between the men who employ and the 
men who work at the various properties. 

In the coal industry the question of industrial rela- 
tions has resolved itself into a legislative problem. The 
late anthracite strike, the propaganda against bitumi- 
nous coal, exaggerated by a loud-speaking minority, has 
eonvineed Congress at least that ‘‘the voice, otherwise 
the vote, of the nation’’ demands legislation as a way 
out. Thus we find at the present session of Congress 75 
bills for the purpose of adjusting labor disputes. Only 
one of these has become a law—the railroad labor bill 
which was signed by the President, and which is pur- 
ported to be a panacea for the industrial ills of the rail- 
roads, and to be the standard to be arrived at, through 
legislation, for all industry. 

Legislation will never solve the industrial relations 
problem. Common sense is the only thing that will. 
Selfishness is as inherent in the mine worker as it is 
inherent in the mine operator, as it is inherent in all 
humanity. Dissatisfaction is the price of all progress, 
and so long as there are employers and workers, just so 
long in some measure, will the industrial relations prob- 
lem be with us. But it is a problem that may be sim- 
plified, that may be improved; that may be brought to a 
state of solution that will promote harmony, good will 
and cooperation in the mining industry. 

As with safety work, understanding is the principal 
foundation of all industrial relations. When the men 
understand the management, when they come into con- 
tact with each other, misunderstandings disappear, and 
good will comes in. Our greatest need in all industry, 
and in the mining industry particularly, is cooperation. 
Before cooperation can become a reality understanding 
of each other’s viewpoint is essential. 

Industrial peace will never be reached through the 
misguided effort of legislatures whose ears are atune to 
political expendiency; it will not be achieved through 
compulsory arbitration, or through any organized 
minority, whether they be operators or workers, seeking 
to force its viewpoint. It can only be reached through 
an avenue that will give to the worker and the operator 
alike, the opportunity to gain first hand information as 
to the needs of the other. ‘ 

Before industrial harmony is really established, if it 
ever is, there is a long, difficult road ahead. Progress 
has been made, and intelligent application, continued 
interest and determination, will eventually see a vast 
improvement, and perhaps the arrival of that much 
sought time when harmony will obtain in the mining 
industry’s labor relations. 


ACTION NEEDED 
T NOW appears that Congress will adjourn with 
out passing any new railroad legislation of impor- 
tance, and without undertaking to repeal the Hoch- 
Smith law under which the Interstate Commerce Com- 
mission is supposed to be conducting a general investi- 
gation into the rate structure of the country. 
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Just now the commission’s activities in this investi- 
gation are confined largely to the consideration of the 
applieation of the western carriers for higher rates in 
the western district. This probably will result in in- 
creased rates—certainly not in reductions. 

Whatever the purpose of the Hoch-Smith law, it is 
not being pressed by either Congress or the commission. 
If its purpose was that of political rate-making, to 
appease the farmers, it has accomplished nothing up 
to the present time. If its purpose was to secure an 
accurate and seientifie study of the’ entire rate strue- 
ture, that purpose has failed. 

But, whatever its objective, the effect of having the 
law on the statute books has been to cause uncertainty 
among the railroads and shippers that cannot be other- 
wise than injurious. As long as the law is in force, they 
must anticipate that something is going to be done 
eventually with the rate strueture—that some sort of 
an adjustment will be made over which they will have 
little or no control. 

It is just a matter of time until pressure will be 
brought to bear upon the commission for action of some 
kind. The Hoch-Smith law expresses the will of Con- 
gress, and its provisions must be observed, but as long 
as it remains in force it will be a nightmare to shippers, 
‘ailroads, and the commission. 


THE ECONOMY PROGRAM 


HE growing surplus in the Federal Treasury is 

pleasing to taxpayers. It means another redue- 

tion in taxes in the near future. It means that 
the economy program that has kept Federal expendi- 
tures within sound limits, and that has brought about 
gradually a marked reduetion in the cost of Govern- 
ment, is bearing fruit. And it means that business is 
being stimulated by the efforts that have been made to 
lessen the burdens of taxation. 

The fact that each year has shown a large surplus of 
revenue over expenditures has not caused any relaxa- 
tion on the part of those responsible for the carrying 
out of the economy program. In fact, the success that 
has attended each year’s efforts has caused the Treasury 
and the Bureau of the Budget to work with greater 
zeal to attain similar results for the current year and 
years to come. It is such determination on the part of 
Federal officials that has won for them the approbation 
and cooperation of taxpayers engaged in all branches 
of industry and commercial pursuits. 

The task of reducing the Federal pay roll has not 
been easy. Department heads and their subordinates 
naturally dislike to see any shrinkage in their activities 
or their personnel. But the work has progressed to a 
remarkable degree without serious hardships upon those 
who have had to leave the Federal service, and without 
overburdening with additional duties those who remain. 
And, as rapidly as one phase in the reduction of Fed- 
eral expenses is disposed of successfully, other phases 
are taken up, so that in another two years, all activities 
of the Government that can be dispensed with should 
no longer be a drain upon the taxpayers and the 
Treasury. 

Many observers of the situation in Washington last 
year predicted that notwithstanding the proposed tax 
reductions that later were made by the Revenue Act of 
1926, further reductions would be possible because the 
estimates of the Treasury actuaries, as in previous years, 
were extremely conservative and considerably below 
what actual results would show when the new law be- 
came effective. This prediction has become a realiza- 
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tion. Collections have greatly exceeded the estimates. 
And even the apparent slowing up of business in some 
directions during the current vear will not jeopardize 
the chances for a further reduction in taxes next year. 

It is a sound publie policy to introduce more business 
in Government and less Government in business. More 
business in Government insures greater efficiency and 
economy, while Government in business, as experience 
has shown, leads to greater expenditures, higher taxes, 
and a tendency toward extravagance. It is stimulating 
to business to have the Government moving so rapidly 
toward a permanent, stable, efficient peace-time basis. 
It is stimulating to business to have its tax burdens 
constantly lessened in the careful, conservative, and 
permanent manner that has characterized the Govern- 
ment’s program during the last six years. The public 
debt has been materially reduced at the same time, and 
the example that has been set for American industry 
and the American people is worthy of the highest 
praise. 


SAFETY CONSCIOUSNESS 

NE of the most important phases of industrial 

relations work is that of mine safety. And _ per- 

haps in no other part of the mining industry’s 
work has so much progress been made. This issue of 
the JouRNAL is given over largely to safety work at the 
various coal and metal properties. In reading these 
articles it is at onee apparent that an entirely different 
attitude is prevalent in the industry. The ‘‘don’t’’ 
system has been discarded for the ‘‘do’’ system.  In- 
difference upon the part of men and management is 
rapidly being displaced by intelligent, well directed 
safety work. 

There are many reasons for this. Perhaps chief 
among them is the inculeation of the competitive spirit, 
and the arousing of the interest of the individual miner. 
This spirit has been aroused through such things as 
Joseph A. Holmes Safety Association, the Interna- 
tional First Aid and Mine Rescue Meets, under the 
auspices of the Bureau of Mines; through the Sen- 
tinels of Safety Trophy of the Explosives Engineer; 
through the effort of state mine inspectors; the work 
of communities such as the Tri-State District, and the 
splendid work being done by individual companies. 
In Utah, there is emerging an organized effort to secure 
the active cooperation of the mine operators, and the 
mine workers in accident prevention work. The State 
Industrial Commission has recently published a booklet 
with general information as to safe practice in metal 
mines. In every state, in every district, safety work is 
rapidly advancing in importance, no longer being con- 
fined to the placing of a few placards bearing the words, 
‘*Safety First.’’ The individual mine, the community, 
the district, the state and the Nation are slowly but 
surely awakening to the possibilities in the accident 
prevention work. The value of the competitive idea is 
rapidly becoming recognized. 

In the first aid meets there is real effort made to 
secure recognition. There is real effort on the part of 
workmen to secure and hold the Sentinels of Safety 
Trophy. And while these two events are large events 
that cover the entire field, the same interest is being 
taken at the individual properties where the spirit of 
competition is aroused. 


There is a growing tendency on the part of manage- 
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ment to establish some kind of safety organization at 
the mines. In some instances, this takes the form of 
committees composed of both workmen and manage- 
ment. Many companies have created the office of safety 
engineer, or some official whose duties include the crea- 
tion of a safety campaign. And it has produced results. 
Once a company is successful in establishing and hold- 
ing the interest of the individual miner in his own per- 
sonal safety, in the safety of his fellow workmen, it is 
on the broad highway to establishing a safety record for 
that company. Accidents of major proportions are 
naturally more prevalent in the coal districts than in 
the metal mines. The coal industry has recently suf- 
fered several The coal operator is 
vitally interested in arousing safety consciousness among 
the workmen. 


serious disasters. 


One session of the Cincinnati meeting was devoted to 
accident prevention work. Rock dusting and its possi- 
bilities were discussed. But rock dusting alone will not 
prevent accidents. There has been an attitude on the 
part of some of the workmen to feel that after a mine 
has been rock dusted it is accident proof; that with the 
installation of safety first signs all that is necessary 
has been accomplished. But these things are only the 
first feeble steps on the way up. 

Whether safety of the worker shall be arrived at 
through national stimulation of the accident prevention 
idea, through the cooperative effort of the various dis- 
tricts producing minerals; through the competitive plan, 
through the activities of the state mine inspectors, 
through safety engineers—through any one, and 
through all of these sources, matters little. As with all 
things, if we begin at the bottom, if we teach the indi- 
vidual miner to think safety for his personal self, we 
have our feet on the first rung of the ladder of success. 

The price of safety is eternal vigilance. 


RENDERING SERVICE 


INE equipment worth more than a million dol- 

lars housed under one roof, is a magnificent dis- 

play. At Cincinnati the manufacturers of min- 
ing equipment not only put on a magnificent show, but 
rendered a real service to the mining industry. Ninety- 
three manufacturers of all types of mining equipment 
united with coal mine operators in an effort to minimize 
operating problems through the mechanization of the 
mines. Operators and manufacturers after meeting in 
public sessions for discussion of important operating 
problems, went into executive session with the equip- 
ment itself. These meetings are proving themselves in- 
valuable. Each year sees an increase in the number of 
exhibits that show machinery in action and each year 
the interest of the operator has steadily inereased. 
There are many things that may be done to improve 
these expositions and conferences, and chief among them 
is a hall with better acoustic properties. On the whole 
this year’s meeting was better than last year. But the 
main point is that the industry finds them profitable. 
The mechanical details will be perfected through experi- 
ence, The aim of the Manufacturers Division is to so 
arrange and conduct these meetings as to be of genuine 
service to the industry and to this end suggestions for 
improvements are requested. 


|| 


ACCIDENT PREVENTION WORK IN THE TRI-STATE ZINC AND 


LEAD DISTRICT 


In 1924 The Tri-State Zinc and Lead Ore Producers Association Inaugurated Intensive Accident 
Prevention Campaign—The Results Have Been Startling And Are Attracting Wide Attention— 
The New York Mine Recently Won The “Sentinels Of Safety” Trophy And The Munsey Mine 


The District Accident Prevention Contest 


HE Tri-State Zinc and Lead 
District is located in the north- 


eastern corner of Oklahoma, the 
southeastern corner of Kansas and the 


southwestern of Missouri, 


corner near 
the junction of these three states. The 
mining field extends from Waco, Mo., 


on the north, to Miami, Okla., on the 
south, about 25 miles, and from Treece, 
Kans., on the west, to Granby, Mo., on 
the east, about 35 miles; however, the 
major portion of the production com 
from a much smaller area, centering in 
the town of Picher, Okla. 

Last year this Tri-State District pro- 
duced approximately 35 percent of the 
world’s zinc and 7 percent of the lead, 
with a total value of about $64,000,000 
for zinc and $19,000,000 for lead or a 
grand total value of $83,000,000 for the 
metals produced. The value of the raw 
concentrates at the mines was nearly 
$60,000,000. Approximately 70 percent 
of this production, valued at about $43,- 
000,000, came from northeastern Okla- 
homa, from an area not exceeding 15 
square miles. Approximately $14,000,- 
000 worth of ores came from the Kansas 
mines, and $2,500,000 from the Mis- 
souri mines. In the past few months 
there have been as many as 185 operat- 
ing mills in the district, treating over 
60,000 tons of rock or “dirt” per day, 
and producing in excess of 19,000 tons 
of 60 percent zinc concentrates and 3,000 
tons of 80 percent lead concentrates per 
week. The majority of these mills be- 
long to small companies, many of them 
controlled by local capital. 

In the latter part of 1923 the Tri- 
State Zinc and Lead Ore Producers As- 
sociation was organized by mine oper- 
ators of the district, with the object of 
promoting the common interests of its 
members by compiling and recording all 


* Accident Prevention Engineer, Tri-State Zine 
and Lead Ore Producers Association, Miami, Okla 
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available data and statistics concerning 
production or consumption of zine and 
lead and disseminating such in- 
formation, and other information of gen- 
eral interest affecting the economic con- 
ditions of zinc and lead mining in the 
Tri-State District. Among other duties 
of the Association it was decided that 
it was vitally and immediately important 
that some universal methods of Acci- 
dent Prevention be inaugurated in the 
mines and mills of the District. 


ores, 


The writer was employed by the As- 
sociation, of which J. F. Robinson, of 
Miami, Okla., is president, and J. D. 
Conover, July, 1924, to 
assist them in conducting their accident 
prevention work. An invitation had al- 
ready been extended to all mining oper- 
ators of the Tri-State District, regard- 
less of association membership, to co- 
operate in the Accident Prevention and 
Health and Sanitation Campaign. As a 
result of this invitation a considerable 
number of additional companies joined 
in the work, and all companies were 
asked to furnish the Association office 
with copies of their accident records in 
order that these might be compiled and 
studied, pending the commencement of 
an active and aggressive campaign 
against accidents. 


secretary, in 


Such a campaign was commenced in 
July, 1924, and has been continuous 
since then. From the results and ex- 
periences of similar campaigns in other 
mining districts and in other industries, 
it was determined that the work nat- 
urally divided itself into four parts: 
Statistics, Education, Inspection and 
Legislation, but that the accident pre- 
vention engineers should interest them- 
selves mainly in the statistical, inspec- 


tional and education phases and hence 
this review will show our activities along 
these lines. 


STATISTICAL PHASE 


Nothing can be done toward the ef- 
fective prevention of accidents nor the 
improvement of health and sanitary 
conditions, until a study has been made 
as to when, where and how accidents 
happen and of existing health and 
sanitary conditions. As the engineers 
and surgeons of the U. S. Bureau of 
Mines had very shortly before this time 
completed a survey of the health and 
sanitary conditions, one of the first steps 
by the Association was a study of ac- 
cidents and the adoption of several 
forms for the reporting of these acci- 
dent statistics to the cooperating com- 
panies. Our Accident Prevention Bulle- 
tin No. 45, is of the type used to show 
the causes of mine, mill and surface ac- 
cidents, and the occurrence of accidents 
according to occupation and location of 
the injuries. These statistics are pre- 
sented to the mining companies monthly 
and form the basis upon which we build 
our accident prevention measures. Other 
special statistics, such as a study of 
the reasons for eye accidents and the 
necessity of furnishing screen goggles 
to shovelers and machine-men; a study 
of haulage accidents to determine their 
cause and preventive measures; and a 
study of accident frequency according 


to occupation, to correctly determine 
the most hazardous occupations, are 


presented from time to time. Such 
data as that shown in our Bulletin No. 
38 which are presented semi-annually 
give a comparison of the records of the 
cooperating companies as regards the 
frequency and severity of their accidents. 
All of these statistics are carefully 


Picher, Okla., Where 30 Percent of the World’s Zine Is Produced. 
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The Federal Munsey Mine, Winner of the District Accident Prevention Contest 


accident 
weekly 


studied and compared by the 
prevention their 
meetings. 


engineers in 
INSPECTIONAL PHASE 

When our organization was first out- 
lined, in July, 1924, it was decided to 
get as many of the mining companies 
as possible to put on full-time accident 
prevention engineers in the 130 mills 
then running in the field. It was fur- 
ther recommended that four or five of 
the smaller companies, that is com- 
panies employing only 50 to 100 men, 
combine to employ a full-time man, or 
send their ground bosses and foremen 
to the accident prevention engineer’s 
meetings. Believing that knowledge, en- 
thusiasm and cooperation were all es- 
sential for the successful continuation 
of such a campaign, it was recommended 
that to promote these essentials among 
the engineers, the details of the acci- 
dent prevention inspectional work be 
-left to them and that they have weekly 
meetings to discuss their work, in order 
to arrive at uniform methods of pro- 
cedure. These meetings were begun in 
August, 1924, and have been continued 
ever since as a part of both the inspec- 
tional and educational work of the or- 
ganization. 


EDUCATIONAL PHASE 


It had been proven from similar cam- 
paigns in other industries and in other 
mining districts, that unless a very de- 
cided effort were made to reach the 
community, as well as the men con- 
nected with the industry, the campaign 
would fall far short of obtaining maxi- 
mum results. After a careful analysis 
of the entire situation decided 
that our educational campaign should 
be addressed to the people comprising 
the following classifications: 


it was 


(a) Community (including the fam- 
ilies of the miners). 

(b) Mine management (that is to 
reach particularly those owners. and 
operators who were not cooperating in 
the accident prevention work)” 

(c) The accident prevention engineers 
(through their weekly meetings). 

(d) The mine and mill foremen. 

(e) The group (the miners as a body). 

(f) The individual] miner. 


After having consulted many author- 
ities on the subject it was decided to 
base our whole campaign on the use of 
positive suggestive psychology to the 
absolute exclusion of the of fear 
psychology and all commands or rules 
(either positive or negative) as such. 
With these general policies established 
the following methods used, re- 
alizing that one particular method would 
in some instances reach 
of the above groups, as for 
the awarding of flags for continuous 
operation without “Time Lost Acci- 
dents,” which in the last analysis has 
a positive beneficial effect upon all six 
classifications. 


use 


were 
more than one 


instance 


INTERESTING THE COMMUNITY 
The first deliberate attempt to reach 
the community was by the use of an 
accident prevention contest 
among school children. This contest was 
carried on in cooperation with the Tri- 
State Section of the American Zinc In- 


suggesticn 


stitute and the American Legion. All 
school children were divided into two 
classes, those in the fifth to eighth 


grades, inclusive, and those in the high 
school, and prizes were offered in each 
class, both for the individual schools 
and for the District. All entrants were 
requested to send in papers containing 
suggestions regarding the prevention of 
mine accidents, these papers not to ex- 
ceed 500 words. The winning papers 
were published in the local newspapers. 


The accident prevention engineers ex- 
tend their thanks to the newspaper men 
of the District for their active and 
hearty cooperation throughout, and to 
emphasize the fact that little 
done along educational lines 
such cooperation. 


can be 
without 


this 
series of 


Concurrent with contest 
children a semi- 
humorous articles were published, these 
articles all containing something regard- 
ing accident prevention work in the 
mines. These “chats,” as they were 
called, were intended not only for the 
general public but for the miners of 
the District, and many of these pub- 
lished suggestions appeared in the sug- 
gestions submitted by the school chil- 
dren. 

With the cooperation of the U. S. Bu- 
reau of Mines and the American Red 
Cross, first aid training was given to 
many miners in the District and also to 
high school children and some of the 
mother’s clubs. This training has been 
given yearly and an annual “first aid 
contest” is held among the mine first 
aid teams. This contest again called 
the accident prevention work to the at- 
tention of woth the general public and 
the mine workers of the field. 


among 
school 


The U. S. Bureau of Mines also es- 
tablished a silicosis-tuberculosis clinic 


in the American Legion club rooms at 
Picher, Okla., to make physical examina- 
tions of miners and members of their 
The 


families who desired them. sur- 


First Kangaroo Court Organized in the Tri-State District at the Lucky Bill Mine 
of the Federal Mining and Smelting Co. 
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The New York Mine, Winner of 


geons were assisted by welfare nurses 
employed jointly by the Tri-State Sec- 
tion of the American Zinc Institute and 
the Metropolitan Life Insurance Co. 
Over 1,000 persons were examined in 
1925, and all of them were given in- 
struction regarding the prevention of 
tuberculosis by sanitation and proper 
feeding, and the prevention of silicosis 
by proper hygiene, sanitation and the 
keeping down and the prevention of the 
formation of siliceous dusts in the mine. 

Recently an accident prevention lim- 
erick contest was held in which a prize 
was offered to the person submitting the 
best missing line for the limerick. Each 
of these limericks were designed to cover 
some phase of accident prevention or 
health and sanitation work and the re- 
sponse was very pleasing, both from the 
number of answers submitted and from 
the useful ideas brought to light by 
them. 


INTERESTING THE MANAGEMENT 


The main appeal used in interesting 
the management of those companies not 
cooperating in accident prevention work 
was the publication of some of the ac- 
cident prevention statistics and bulle- 
tins in the newspapers of the District. 
Some of these bulletins had a com- 
munity as well as a managerial appeal. 
In addition to these, individual accident 
statistics were sent to the managers of 
those smaller cooperating companies 
which could not afford to hire accident 
prevention engineers, in order that they 
might be better informed, not only as 


the National “Sentinels of Safety” Trophy for Underground Metal Mining 


to the trend of accidents in the District 

but as to the results of accidents in their 

own mines. 

INTERESTING THE ACCIDENT PREVENTION 
ENGINEER 

The best method of accident preven- 
tion engineer education was their weekly 
Wednesday morning meeting. At these 
meetings each accident prevention en- 
gineer reported first, the total number 
of accidents occurring at those mines in 
which he was employed, second, the 
total number of man-shifts worked in 
the mines during the preceding week, 
and third, the accident frequency, that 
is the number of accidents per thousand 
man-shifts for the preceding week. 
Each engineer was thus enabled quickly 
to estimate his standing as compared 
with the group standing. From the dis- 
cussion which followed of the best prac- 
tices noted during the preceding week, 
each was also able to determine the pre- 
ventive measures to be emphasized by 
him during the coming week. After 
this discussion a discussion was held of 
a few of the more peculiar accidents 
which had occurred during the preced- 
ing week and remedial measures were 
suggested. 

Many of these men prepared short ar- 
ticles for publication on such topics as, 
“The Foreman’s Responsibility in Ac- 
cident Prevention,” “Labor Turnover 
and Accidents,” “Leadership and Its Ap- 
plication to Accident Prevention,” and 
other similar subjects. These papers 
had some general appeal, as well as a 


The Ore Producers’ Office and the District’s Safety Engineers 


direct appeal to all men in the mines. 

Recently Mr. I. R. Anderson of the 
Federal Board of Vocational Education, 
acting in conjunction with the State 
Boards of Kansas, Oklahoma and Mis- 
souri and the Oklahoma State School of 
Mines, commenced a conference of the 
accident prevention engineers. This 
conference has just passed the job 
analysis stage, but already many good 
results are noticeable. 


INTERESTING THE MINE AND MILL 
FOREMEN 


The first deliberate attempt to reach 
the mine or mill foreman was through 
the use of a Suggestion Contest. All 
mine and mill foremen in the Tri-State 
District were invited to send in a list 
of the 10 suggestions which in their 
opinion would effect the greatest re- 
duction in mine and mill accidents. No 
individual suggestion was to exceed 10 
words in length. At the time of the 
contest there were approximately 150 
mills running and we received 67 lists. 
A great deal of publicity was given to 
the winning lists, and consequently 
there was some community interest 
aroused as well as that of mine and 
mill foremen. 


Later, prizes were awarded to the 
mine and mill foremen working the 
greatest number of consecutive man- 
shifts without a “Lost Time” accident. 
This contest also received a good deal 
of favorable publicity, so much so in fact 
that shortly after the first attempt sev- 
eral flags were designed in recognition 
of meritorious accident prevention work 
in the mines. A flag was given to every 
mine working for two months, four 
months or six months without a “Lost 
Time” accident, and these were known 
in order as the “Pete Flag,” “Star Flag,” 
and “New Broom Flag.” A silver loving 
cup was added to these prizes and it 
was offered to the mine having the 
greatest number of consecutive man- 
shifts without a “Lost Time” accident. 
At the present time two mines have 
worked for more than nine months, or 
more than 18,000 continuous man-shifts, 
without a “Lost Time” accident. Many 
of the mining companies pay their fore- 
men a bonus of from $5.00 to $25.00 a 
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month for each month’s work without 
a “Lost Time” accident. 

Many of our statistical bulletins and 
all of the reports of the Accident Pre- 
vention Engineer’s meetings were pub- 
lished, as well as the series of articles 
on the foreman’s place in industry and 
his duty as regards accident prevention 
work, Last December foremanship 
training classes were organized with the 
cooperation of the Oklahoma _ State 
School of Mines and the Boards of Voca- 
tional Education in the States of Okla- 
homa, Kansas and Missouri. Approx- 
imately 100 foremen have attended 
these conferences in groups of from 10 
to 20 men. This work has been so ben- 
eficial from all angles that it will be 
continued until practically all of the 
foremen have received the training. 


INTERESTING THE GROUP AND THE INDI- 
VIDUAL MINER 


All of the methods described under 
the preceding classifications, particularly 
the contests, the flags and the general 
newspaper publicity, was of interest to 
the individual miner, and thus the group 
of workers. 

For their particular benefit however, 
shortly after the suggestion contest 
among mine and mill foremen, there was 
a similar contest inaugurated for miners 
and mill men with the same rules. This 
contest was also given favorable pub- 
licity and aroused com- 
munity interest. 

Many powder manufacturers, accident 
prevention engineers and machinery 
salesmen have given talks to the miners 
during the lunch hour at mines where 
a “Kangaroo Court” has been organ- 
ized. While our organization did not 
originate the “Kangaroo Court” idea, we 
have found it such a valuable adjunct 
to our campaign that we have assisted 
in their organization until we now have 
about 30 of them functioning. 

An Accident Prevention Calendar was 
designed for distribution to the men in 
the employ of the mining companies. 
“Accident Prevention Pete,” whom we 
have adopted as our trade mark, ap- 
pears on each sheet of the calendar as 
well as on other literature. 

A specially designed and labeled cigar 
was given to each man in every mine 
winning any of our flags or a “Pete 
Button” or a bust statuette of “Pete.” 

A series of night classes on accident 
prevention work were held during 
November and December, but it was 
decided to postpone these meetings until 
after the completion of the foremanship 
training classes in order that the fore- 
men might assist at the meetings. 

A series of posters covering the best 
loeal practices were developed and dis- 
tributed, not only in poster form but 
also m the Tri-State Weekly, a local 
mining paper. These posters are issued 


considerable 
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semi-monthly and show the best prac- 
tices in use, such as the wearing of 
steel helmets by hookers and bumpers, 
the wearing of screen goggles by shovel- 
ers, brunomen and machinemen and 
other similar ones. 


GENERAL 


Our whole campaign has been based 
upon the use of positive suggestive psy- 
chology and also upon the hypothesis 
that in order for the campaign to be 
of lasting benefit it should be presented 
to the community as well as to the men 
directly engaged in the mining industry. 
All of the appeals were made, first, to 
contain a recognition of the intelligence 
of the working man; second, they were 
made in person whenever possible, by 
the immediate foreman, the accident 
prevention engineer or by a _ personal 
letter from the management whenever 
an opportunity presented itself for a 
congratulatory letter; third, all of the 
bulletins showed the correct methods of 
doing things so that all men would be 
able to imitate them with safety—care 
being taken to make the titles plain but 
not in the form of commands; fourth, 
all posters, movies and bulletins were 
designed to take advantage of the psy- 
chological quirks peculiar to this branch 
of the industry with which we are deal- 
ing, and also to make full use of color 
and form psychology; fifth, extreme 
care was taken to see that all of us con- 
nected with the work maintained a 
spirit of cooperation and fair dealing, 
even when it became necessary to punish 
offenders; sixth, “Accident Prevention 
Pete” was adopted as our trade mark 
and “Pete” always carried a suggestion 
of the Accident Prevention Campaign 
in its entirety to seeing his 
likeness. 

That our campaign has been effective 
is evidenced by the fact that many of 
the mines have worked from seven to 
fifteen thousand man-shifts 
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without a “Lost Time” accident. The 
average production of 30 of the com- 
panies actively engaged in the accident 
prevention work was more than 1,700 
rock tons per accident, with one com- 
pany producing as high as 5,000 tons 
per accident; in these records all acci- 
dents, including minor ones, are included. 
Several individual companies have ef- 
fected very pronounced reductions in 
their accident costs, and it has been es- 
timated that the saving last year 
amounted to approximately one-fourth 
of the cost of accidents for the preced- 
ing year. 


IGNITION OF GAS BY HEATED 
SURFACES 


An investigation of the ignition of nat- 
ural gas by heated surfaces is being con- 
ducted by the Bureau of Mines. The 
object is to study the probable source of 
natural gas ignition in coal mines caused 
by heated surfaces, which may be due to 
friction or other causes. Especial atten- 
tion will be paid to the following possible 
causes: Overheated conductors, sparks 
from cutter bars of electric coal-cutting 
machines, friction of rotating parts, such 
as wheels and brakes of locomotives, and 
by roof falls. 


One hundred members of the Mine In- 
spectors’ Institute of America, assembled 
in annual convention in Pittsburgh, Pa., 
May 11 to 13, were guests at a dinner 
held on Tuesday evening, May 11 at the 
factory of the Mine Safety Appliances 
Co., Braddock Avenue and Thomas Boule- 
vard, in that city. 

Following the close of the afternoon 
session on the opening day of the insti- 
tute, the members were escorted in taxi- 
cabs from headquarters in the Seventh 
Avenue Hotel to the plant of the Mine 
Safety Appliances Co., where officials of 
the company conducted the party on an 
inspection tour of the factory. During 
the course of the dinner, which was 
served at 6.30 p. m., the guests were 
entertained by a local theatrical troupe 
and orchestra. 

The guests were welcomed by George 
H. Deike, president of the Mine Safety 
Appliances Co., and the response was 
made by Frank Hillman, of Mulga, Ala., 
president of the Institute. Following the 
dinner, the members of the Institute were 
taken by machines to the 
headquarters. 


convention 


The Anaconda Copper Mining Co., at 
its own mill at Great Falls, and at the 
plants of its subsidiary, the American 
Brass Co., turned out in1925, 790,000,000 
pounds of fabricated ‘copper and brass 
products, or approximately 25 percent of 
the world’s production of copper for 1925. 

The production in 1925 compares wit 
627,680,895 pounds in 1924, an increase 
of 162,300 pounds, or almost 26 percent. 
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SAFETY TROPHY AWARDS 


Trophies Awarded Winners In National Safety Competition 
Which Was Participated In By Approximately Three Hundred 
Mines And Quarries 


XTRAORDINARY records of 

large industrial production with no 

loss of time occasioned by acci- 
dents were revealed in connection with 
the announcement of the names of mines 
and quarries adjudged winners of the 
national safety competition held under 
the auspices of the Bureau of Mines, for 
the bronze trophy “Sentinels of Safety,” 
donated by the Explosives Engineer 
magazine. A Maryland quarry operated 
350 days and worked 202,663 man-hours 
during 1925 with no loss of time from 
accident. Four other quarries, located 
in Indiana, Tennessee, New York, and 
California, also operated with no loss of 
time due to personal injuries. 

Nearly 300 of the larger mines and 
quarries participated in the competition, 
the contestants being divided into five 
groups: Anthracite mines, bituminous 
coal mines, metal mines, mines produc- 
ing nonmetallic minerals, and quarries 
or open-pit mines. A replica of the 
trophy is awarded to the mining opera- 
tion in each group sustaining the smallest 
loss of time from accidents in proportion 
to total time worked during the year. 
Determination of the winners was made 
by a jury of award comprised of officials 
of various mining and quarrying associa- 
tions, the National Safety Council, and 
the American Federation of Labor, based 
on a tabulation of mine-accident data 
prepared by the Bureau of Mines. A 
feature of the competition is the award- 
ing of a certificate of honor, signed by 
the Director of the Bureau of Mines, te 
every employe of each of the winning 
mines and quarries for their share in the 
low accident records made by their com- 
panies. 

The winner in the anthracite group is 
the Upper Lehigh mine, Upper Lehigh, 
Pa., operated by the Hazel Brook Coal 
Co. In this group honorable mention was 
accorded the Midvalley mine, Wilburton, 
Pa., operated by the same company. 

The winner in the bituminous coal min- 
ing group is No. 6 mine of the United 
States Coal & Coke Co., at Gary, W. Va. 


’ Honorable mention was given the No. 3 


mine of the same company, also located 
at Gary; and the Rossiter Nos. 4 and 5 
mines, at Rossiter, Pa., operated by the 
Clearfield Bituminous Coal Corporation. 
In the underground metal mining 
group the New York zine and lead mine 
of the New York Mining Co., of Picher, 
Okla., was adjudged the winner. Honor- 
able mention was accorded the Beaver 
lead and zine mine of the Commerce 
Mining & Royalty Co., at Carden, Okla.; 
the Velton zinc ore mine of the Eagle- 


Picher Lead Co., Bricefield, Mo.; the lead 
mine of the St. Louis smelting and re- 
fining works of the National Lead Co., 
at St. Francois, Mo.; and the Goodwin 
lead and zine mine of the Eagle-Picher 
Lead Co., at Picher, Okla. 

In the group of underground mines 
producing nonmetallic minerals’ the 
trophy was awarded to the Lower gyp- 
sum mine of the United States Gypsum 
Co., at Gypsum, Ohio. Honorable men- 
tion was accorded the Ironton under- 
ground limestone quarry, operated by the 
Alpha Portland Cement Co., Ironton, 
Ohio; the Crystal City sand mine of the 
Pittsburgh Plate Glass Co., at Crystal 
City, Mo.; the limestone underground 
quarry of the Alpha Portland Cement 
Co., at Milltown, Ind.; and the Bell under- 
ground high calcium limestone quarry of 
the American Lime & Stone Co., at Belle- 
fonte, Pa. 

In the quarry and open-pit mine group 
the winner is the Security quarry of the 
North American Cement Corporation, at 
Security, Md. Honorable mention was 
accorded the cement rock quarry of the 
Louisville Cement Co., at Speed, Ind.; 
the limestone quarry of the Dixie Port- 
land Cement Co., at Richard City, Tenn.; 
the Cementon quarry of the Alpha Port- 
land Cement Co., at Cementon; N. Y.; and 
the andesite quarry operated by the City 
of Los Angeles Harbor Department on 
Catalina Island, Calif. 

Companies operating a coal mine em- 
ploying 50 or more men underground, a 
metal or other mine employing 50 or 
more men underground, or a quarry or 
open-pit mine employing 25 or more men 
in the pit were eligible to compete for 
the trophies. The trophy, which is the 
work of Begni del Piatta, designer of the 
Navy and Marine Memorial to be erected 
in .Washington, portrays in bronze a 
mother and child greeting the father 
upon his safe return from work. The 
names of the mines and quarries who 
win the right to hold the trophy for a 
year will be engraved on the pedestal. 
On the remaining sides of the pedestal 
are panels emblematic of coal mining, 
metal mining, and quarrying and open- 
pit mining. The trophies will be be- 
stowed upon the winning companies at 
the International First-Aid Meet, to be 
given under the auspices of the Bureau 
of Mines at San Francisco, Calif., early 
in September. 


Members of the jury of award were as 
follows: H. Foster Bain, secretary, 
American Institute of Mining and Metal- 
lurgical Engineers, New York; James F. 
Callbreath, secretary, American Mining 
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Congress, Washington, D. C.; W. H. 
Cameron, managing director, National 
Safety Council, Chicago, Ill.; H. L. 
Gandy, secretary, National Coal Associa- 
tion, Washington, D. C.; A. T. Goldbeck, 
director, engineering bureau, National 
Crushed Stone Association, Washington, 
D. C.; William Green, president, Ameri- 
can Federation of Labor, Washington, 
D. C.; H. G. Jacobsen, manager, bureau 
of accident prevention and insurance, 
Portland Cement Association, Chicago. 


SAFETY RULES FOR METAL 
MINES 

TTHE Industrial Commission of Utah 
has just issued a “Safety First” 

pamphlet on “Safety Rules for the Pro- 

tection of Metal Miners.” The commis- 

sion in releasing the booklet has the fol- 

lowing to say: 

“This booklet is intended to serve as an 
opening wedge or an introductory appeal 
in the interest of the employe, the em- 
ployer, and the public, the commission 
having thought for some time that men 
directly engaged in this industry could be 
successfully appealed to. 

“Accidents not only cause suffering 
and loss of time to the injured but the 
result in privation and want to depend- 
ents; they create confusion among and 
lessen the efficiency of employes where 
they occur; they slow up _ production; 
they increase compensation costs; they 
cast upon society annually thousands of 
industrial wrecks who become objects of 
charity; they add to the burden of the 
taxpayer; they contribute to the high 
cost of living; they change providers 
into seekers of alms; they rob children 
of the necessities of life and blight their 
chances for an education; they cast up 
an annual crop of widows and orphans 
and impair the national strength by de- 
creasing its man power. 

“In this country not less than 1,000,000 
accidents occur in industry each year at 
a cost of more than a billion dollars.. It 
is conservatively estimated that one-half 
of this money and human wastage is the 
direct result of the workmen’s own carc- 
lessness. Something should be done to 
stop the accident habit.” 

The American metal market has an- 
nounced a new issue of METAL StTa- 
TISTICS, the 19th annual edition. 

METAL STATISTICS, 1926, is larger 
than any of the preceding issues and 
contains a complete record of statistics 
on practically every phase of the iron, 
steel and metal industries. 

The usual tables of production, con- 
sumption, imports, exports, stocks, 
prices, averages, etc., have been actively 
revised and include the latest available 
data for 1925. In addition, many new 
tables have been added, not only on iron, 
steel and metals and their allied pro- 
ducts, but also on subjects of general 
interest. 
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SAFETY AND WELFARE AT THE HOMESTAKE 


This Company Employs A Full-Time Safety Engineer, With An Assistant, Who Teaches Classes 
In Mine Rescue And First Aid And Looks After Underground Fire Prevention—Two Safety 
Committees Cooperate With The Safety Engineer—Results Obtained Highly Satisfactory 


work at Homestake, it will be neces- 

sary to tell of some of the other 
things we do besides getting the ore out 
of the ground. 

The company employs about 1,800 men 
of which 750 are working for the min- 
ing department. 

The gold mine is at Lead, S. Dak.; the 
tungsten mine at Lead; the mills, 
cyanides, and slime plant are at Lead, 
Terraville and Deadwood; the machine 
shops and foundry at Lead; the lime- 
kiln at Calcite, S. Dak.; the electric water 
power plants at Englewood, Maurice and 
Spearfish, S. Dak.; the steam electric at 
Lead; and the saw mills at Nemo, S. 
Dak., and Moskie, Wyo. So you see, 
safety must cover quite a few different 
operations, and is somewhat spread out. 

The company employs a full time 
safety engineer, and he has an assistant, 
who teaches classes in mine rescue and 
first aid and looks after the underground 
fire prevention. Fire prevention on the 
surface is under the direction of a fire 
marshal. 


iE order to tell you of the safety 


SAFETY COMMITTEES 

Working with the safety engineer are 
two safety committees, the Central 
Safety Committee and the Workmen’s 
Safety Committee. 

The Central Safety Committee is com- 
posed of the general manager, who is 
chairman; assistant general manager, 
superintendent of the mine, head of the 
legal department, employment agent, 
chief metallurgist, master mechanic, 
chief surgeon, chief electrician, head car- 
penter, superintendent of timber supply, 
and the safety engineer, who is secretary 
of the committee. This committee meets 
every month and decides on matters 
brought up at the workmen’s meeting 
and any other thing that will promote 
safety. 

The Workmen’s Safety Committee is 
made up of one man from each of the 
surface departments, metallurgical, car- 
penter, electrical, timber, and mechanical, 
and nine men from the mine. The mem- 
bers of this committee are elected by 
secret ballot by their fellow workmen 
and serve for one year. Half of the 
committee serve from January to Jan- 
uary, and the rest from July to July. 
These men make an all day inspection 
trip before their meeting. The surface 
committee visits the different depart- 
ments on the surface and the mine men 
visit levels other than the ones on which 
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they are working. This committee meets 


every other month with the Central Com- 
mittee. They report conditions, discuss 
accidents and their prevention, and are 
at liberty to bring up any subject they 
see fit for their own or fellow workmen’s 
safety or welfare. 

All safety meetings are open to the 
public and all are welcome. 

The state inspector of mines is always 
invited to these meetings and he gener- 
ally attends. 


First AID 


We have a regular first aid instructor 
who also gives instructions in mine 
rescue. 

The United States Bureau of Mines 
men give instructions once a year. We 
train new men and give a review to “Cer- 
tificate” men every six months. 

In the mine we pay particular atten- 
tion to the training of shift bosses, track- 
men, motormen, timbermen, and pipemen, 
because in case of an accident it is easy 
to locate them and have them render 
assistance. 

The first aid instructor gives demon- 
strations before special classes in the 
public schools, and also assists in the 
instruction of Boy Scouts, Girl Scouts 
and Boy Rangers in first aid and safety. 
These classes are held in the regular 
company first aid room on Saturdays or 
after school. 


Safety Suggestion Boxes 


First aid kits are kept in convenient 
places in all departments. 

In the electrical department every man 
must actually perform artificial respira- 
tion for at least 20 minutes once every 
month. This practice is under the direc- 
tion of the regular first aid instructor, 
and takes place on the first Tuesday 
(after the first Monday) of every month. 

New men are instructed by the men 
they work with until they have a chance 
to attend the regular monthly instruc- 
tion period. 

The first aid instructor generally has 
a story or two to tell of actual cases 
where a knowledge of the prone pressure 
system of artificial resuscitation saved 
a life. 

That these meetings keep up in the 
interest in safety is evident when we con- 
sider that the men in the electrical de- 
partment worked 110,955 hours without 
a lost time injury that could be charged 
to the hazard of their work. They had 
only one accident, where a _ linesman 
helper sprained his ankle and was off six 
days. 

MINE RESCUE 


We have 12 sets of self contained oxy- 
gen breathing apparatus and everything 
that goes with them to make an up-to- 
date mine rescue station. 

The station is composed of two large 
rooms, one for storage and work bench, 
the other for instructions and assembly 
of the apparatus. 

We have an underground smoke room 
on the tramway level and have it 
equipped with enough material to keep 
the men busy for their two hour prac- 
tice period. 

All Bureau of Mines “Certificate” men 
are given additional training every six 
months. 

From the mine we have enough men 
trained to take care of any emergency. 

A certain number of surface men, such 
as electricians, blacksmiths, machinists, 
welders, and carpenters are also trained 
in mine rescue. 

STATISTICS 

We keep a record of every injury and 
make a report to the state inspector of 
mines, whose office is in Lead, the United 
States Bureau of Mines, and to the Com- 
missioner of the South Dakota Work- 
men’s Compensation Board. 

Every serious injury is reported to the 
state mine inspector, who visits the place 
where the injury occurred, and a sketch 
is made or a picture taken of the place, 
‘or the information of the general man- 
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Ellison Station 1400, Showing Finger Gate and Ore 


Over Crusher 


ager and the head of the department 
where the accident occurred. 

We figure accident frequency in terms 
of the number of lost time injuries per 
million hours workéd, and _ accident 
severity on the basis of days lost per 
1,000 hours worked. 

Monthly reports are made to the gen- 
eral manager, and to the safety commit- 
tees on the usual run of statistics, such 
as tabulated frequency 
comparisons of different departments, 
and in the mine of different divisions of 
the mine and different levels, causes of 
injuries, part of the body injured, occu- 
pation of man injured; age of injured 
person, length of experience, ete. 


and _ severity 


BoNUS SYSTEM 


To the Men: 

The company gives a bonus of $10 
annually to every man working in the 
mine, who has worked 300 or more shifts 
without a lost time injury during the 
year. (A lost time injury is one in which 
more than the balance of the shift dur- 
ing which the injury is 
lost.) For 1925, 273 men 
bonus. 


sustained, is 
received this 


To the Shift Bosses: 

Five dollars per month to underground 
shift bosses who have 300 or more shifts 
worked under them, and who have had 
no lost time injuries under them. 

Twenty dollars every six months to 
each underground shift boss having 500 
or more shifts under him per month (or 
$10 if he has had less than 500 shifts 
but more than 390 shifts per month) if 
frequency rate for the half year is less 
than 62.5 lost time injuries per 1,000,000 
hours worked. 

Twenty dollars annually for frequency 
awarded same as per the preceding para- 
graph. 

Twenty dollars annually to each un- 
derground shift boss if the severity rate 


Bin 


Ore Chute. 


of his gang for the year is less than 0.5 
days per 1,000 hours worked. 
To the Mine Foremen: 

Award each mine foreman an amount 
equivalent to 25 percent of the bonuses 
earned by the shift bosses under him. 

Mine foremen are a!'so eligible for the 
shift boss awards listed above, if they 
have had shifts worked under 
their personal supervision. 

To the Night Foreman: 

An amount equivalent to 15 percent of 

bonuses earned by all shift bosses. 


enough 


To the Assistant Night Foreman: 
An amount equivalent to 10 percent 

of bonuses earned by all shift bosses. 

VISITING Days 

(The best safety stunt we have) 
The underground mine is divided into 
three sections, each under the direction 
of a day foreman, who, in turn, has from 
5 to 10 shift under him. Each 


bosses 


Manway and Air Raise 


Double Chutes Used Under “Draw Holes” 


of these three men is responsible for 
everything in his territory. 

Every Thursday afternoon two of the 
foremen visit the territory of the third 
in order to acquire a thorough knowledge 
of the whole mine and to pick up use- 
ful safety and operating ideas. As the 
foreman has no idea what part of his 
territory his guests will desire to inspect, 
he must have it all ready for a stiffer 
inspection than was ever “pulled off” in 
the army. As competition is very keen, 
no foreman is willing to have his fellow 
foremen find his territory in any but 
first-class condition. 

The same idea is used with the shift 
bosses, who make their trip on the aft- 
ernoon of the “change” Sunday (winter 
only). As only the mine superintend- 
ent knows to what part of the mine these 
men will be sent to inspect, it is up to 
every shift boss to keep his level in the 
best of condition. These trips give the 
bosses many useful and practical ideas, 
give them an opportunity to learn about 
the whole mine, and stimulate them to 
keep their territories in first-class shape 
in order to avoid slams sent in their di- 
rection by fellow bosses. 

PHYSICAL EXAMINATION 

Everyone starting to 
company must pass a 
nation. 


work for the 
physical exami- 


Anyone can have an examination at 
any time he wants but it 
compulsory. 


one, is not 

Hoisting engineers are examined once 
a year, and some men who have had three 
or four injuries during the year are ex- 
amined for poor vision. 

All men are hired by the employment 
manager. 

HOSPITAL 

The Homestake Mining Company 
maintains a first-class hospital at Lead 
and an emergency hospital at the saw- 
mills at Nemo. The Nemo Hospital has 
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Mine Rescue Room. 


one physician, who looks after all the 
men working at Nemo and all men work- 
ing in the woods. 

The Lead Hospital has five physicians 
and.the necessary number of nurses. All 
services are free to the employe and his 
family. This includes the filling of pre- 
scriptions. 

An ambulance with a competent driver 
is always in readiness to answer any 
sick or injury call. 

The company insists that every man 
injured, however slightly, must report to 
the hospital. The ambulance takes the 
injured man from his department to the 
hospital, and if he is able to go back 
to the work, he is taken back to his de- 
partment. If not severely injured, he is 
taken to his home. 

The ambulance is also used for sick 
calls for employes or their families. 


BULLETIN BOARDS 


Each department has its bulletin 
board. As no posters are allowed under- 
ground, those for the miners are so 
placed that the men can see them while 
standing in line for carbide and oil. 
Most of the posters are furnished by 
the National Safety Council. 

Home-made slides, mostly slogans, are 
run at the picture show. 

Once a year we have a safety meeting 
for the people of the city. At these 
meetings we have speakers of local and 
national importance. 

The company maintain “safety sugges- 
tion boxes” in which written suggestions 
can be placed. These suggestions are 
given careful consideration by the Cen- 
tral Safety Committee. 


EMPLOYES’ FUND 


We have an employes’ aid fund which 
takes care of sickness and accidents not 
covered by the South Dakota workmen’s 
compensation laws. 
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Storage and Work Bench 


All employes contribute $1.50 per 
month; the company furnishes without 
charge such office room, stationery, and 
clerical help as is necessary to adminis- 
ter the fund. 

Members disabled by sickness or ac- 
cident not covered by the South Dakota 
compensation laws receive from the aid 
fund $1 per day, to commence after the 
sixth day lost by sickness or such acci- 
dent, and to cover a period not to ex- 


* ceed three months from date of disability. 


If at the expiration of this time the 
member is still disabled, the rate of pay- 
ment increases to $1.50 a day, and con- 
tinues at this rate for a period not to 
exceed nine months from date of dis- 
ability. The board of directors, how- 
ever, may at discretion consider disabili- 
ties due to sickness which continue be- 
yond the time limits stated above. 

In addition to the benefits stated above, 
there is a death benefit of $800. 

Men are pensioned by the company on 
account of old age, sickness, or any dis- 
ability that prevents them from working. 
This amounts to $50 per month. 

The “Homestake Veterans” is an asso- 
ciation of men who have worked for the 
company for more than 21 years. There 
are at the present time about 170 mem- 
bers; most of them are still in active 
service. 

They have their own social meetings 
and always take an active part in com- 
munity affairs. 

The Homestake Aid Auxiliary, the 
women’s auxiliary to the employes’ aid 
fund, looks after people who are tem- 
porarily in need of help. They furnish 
food, clothing, wood, and coal to needy 
families. The company furnishes some 
coal and wood free of charge, which is 
distributed at the discretion of the ladies. 
The organization secured funds sufficient 
to last a year by having a Labor Day 
picnic. Everything for this is donated 
by citizens. 


June, 1926 


FIFTIETH BIRTHDAY 

This year is the fiftieth birthday of 
the Homestake Mining Company. The 
Homestake Veterans and the ladies of 
the Homestake Aid Auxiliary will cele- 
brate for two days, August 6 and 7. 

One whole gulch is being fixed up for 
them for old-time mining scenes—placer 
mining, with pans, sluice boxes, rockers, 
long Toms, and hydraulicking. The first 
stamp mill brought to the Black Hills 
will be set up. A dozen log cabins are 
being built, the first boarding house and 
hospital ever built in Lead will be re- 
produced, and, of course, a few of the 
many old-time saloons, dance halls, and 
stores will be in evidence. All old timers 
will take part. There will be real Indians, 
holdup men, stage coaches, bull teams 
pulling covered wagons, prospectors, bur- 
ros under full pack, trappers and trad- 
ers, and all the old famous characters of 
the Hills, such as Preacher Smith, Wild 
Bill, Lame Johnny, Calamity Jane, Scis- 
sors, Pop Corn Jennie, Faro Bill, Lottie 
Carl, French Curley, Doc Pierce (the 
original will be there himself), San 
Juan Joe, Fly-Speck Billie, Chief Sitting 
Bull, Sorrel Horse, Father Desmet, the 
Manuel Brothers, and Captain Bullock, 
the first sheriff of Lawrence County. 

The first day there will be a parade 
of old-time transportation methods, bur- 
ros and pack horses, covered wagons 
drawn by yoked bull teams, stage 
coaches, prairie schooners drawn by six 
and eight horses, Indians with their 
Dakotan travails, and men on foot. 

The second day there will be another 
parade of modern means of travel. 

The celebration will end up with the 
greatest pageant ever presented in the 
Black Hills, 500 taking part. It will 
depict the history of the Black Hills 
from before the coming of the first white 
man to the present time. 

It will be a real home-coming week, as 
old timers from all over the United 
States have informed the committee that 
they will be here. 

RECREATION BUILDING, THEATER, AND 

LIBRARY 


The Homestake Recreation Building 
was built in 1914. It has a large loung- 
ing room, billiard and pool rooms, rooms 
for children’s table games, and athletic 
room, tables for cards, chess, and check- 
ers, six bowling alleys, an indoor shoot- 
ing gallery, which is used by the local 
rifle club for winter shooting, and a 
plunge 25 feet by 75 feet with a lady 
attendant. There are also rooms that 
are used by local lodges and clubs for 
committee meetings. The Homestake 


Band uses the athletic room for their 
practices. 

The theater is in the same building. 
It is up to date in every respect—indi- 
vidual dressing rooms, with hot and cold 
(Continued on page 456) 


water, a 
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BRINGING SAFETY TO THE MINER 


Provisions Making For Safety In Mining Outlined. Safety Measures Are From Two Sources 


—Legal Requirements And Voluntary Action. 


Workmen’s Compensation Laws And Inspect- 


tions By And Rate Provisions Of Insurance Companies Stimulus To Safety And Welfare Work 


“ RINGING safety to the miner may 
be divided for discussion into 
methods required by law and 

those carried out voluntarily. The first 

includes the enactment and enforcement 
ot laws and regula- 

tions requiring (1) 

that safe and sani- 

tary working condi- 
tions be provided; 

(2) that safety of 

workmen be made 

the first considera- 
tion; (3) that the 
protection of health 
and the practice of 
safety be a condition 
of employment of all 
officials and em- 
ployees; (4) that 
safe direction of all 
workmen be required 
of company officials; 
and (5) that safety 
organizations, com- 
posed of all officials 
and representatives 
of the employees, be 
established. The sec- 
ond consists in (1) 
supplementing the 
mine organizations with a community 
safety activity, to include all mine em- 
ployees and their families, for the pur- 
pose of cooperating in the promotion of 
health and safety in the community; and 
(2) advertising safety by the use of bul- 
letin boards, lectures, motion pictures, 
demonstrations, first-aid contests, ath- 
letic events, posters, and records of un- 
safe practices of officials and workmen. 
State mining laws have been enacted 
for the safety of the worker, and fre- 
quent inspections are made by state mine 
inspectors looking to the enforcement of 
these laws. In a great many instances 
such laws have been supplemented by 
safety rules and regulations of individual 
companies, which maintain their own 
committees and inspectors, who make 
frequent examinations and recommend 
methods of protection for the workers. 
A great stimulus to the enforcement of 
state mining laws and company regula- 
tions has been the enactment of work- 
men’s compensation laws; also insurance 
companies, operating under these laws, 
usually provide inspectors who make fre- 


* Acting Chief Engineer, Safety Service, Bureau 
of Mines, Department of Commerce. 

* Chief Engineer, Safety Extension Service, Bu- 
reau of Mines, Department of Commerce. 
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quent visits to the mines and recommend 
safety measures to the operating com- 
Some insurance companies have 


panies. 


a minimum rate for an ideally safe mine 
and make additional charges where cer- 
tain precautions not carried out. 
These charges above the base rate are 
assessed per $100 pay roll, for example, 
as follows: 


are 


mining operations the application of wa- 
ter to the cutter bar of mining machines 
has practically eliminated the health 
hazard and at the same time minimized 
the explosion hazard. In metal-mining 
operations this prob- 
lem is being solved 
with marked success 
by the substitution 
of wet drilling for 
dry drilling. In ad- 
dition to wet meth- 
ods at the face of 
workings, dust is be- 
ing allayed by the 
use of water at other 
places in the mines. 
The coal-dust explo- 
sion hazard, hereto- 
fore a potential dan- 
ger, has been elimi- 
nated in certain 
mines by the wide- 
spread use of rock- 
dust. 

A great deal of 
work has been done 
to encourage the 
mining industry to 
provide safe work- 
ing equipment by the 
United States Bureau of Mines testing 
such equipment to determine its safety. 
Mining equipment that passes these tests 
or schedules is placed on the “permissible” 
list. The dangers that existed heretofore 
through the use of unapproved equip- 


Cents 
For a mine not having at least 1 man in 20, or 5 percent of all underground employes, trained 
For a mine not having mine-rescue facilities and not having at least 1 man in 50, or 2 percent 
For a mine not having apparatus, either at own station or central rescue station 5 
For a gassy mine not having approved safety lamps 15 
If a mine is rockdusted, in addition to the additional charge of 5 cents not being assessed, & 
credit of 10 cents is also given. 


in bringing safety to the worker. 

Many methods and appliances might be 
enumerated that have contributed in one 
way or another to bring about safe and 
sanitary conditions in mines, but it is 
safe to say that one of the most impor- 
tant of these is the providing of good 
and adequate ventilation to dilute and 
render harmless any noxious gases and 
to carry away dust which may be hazard- 
ous to the miner. The hazard from the 
explosion of dust in coal and metal mines 
has been very materially reduced by 
allaying the dust at its source. In coal- 


ment have been practically eliminated in 
many mines by the substitution of “per- 
missible” equipment. “Permissible” elec- 
tric cap lamps are rapidly replacing open 
lights; “permissible” explosives are re- 
placing the use of long flame black pow- 
der; “permissible” mining equipment is 
supplanting the use of all open type min- 
ing machines in a number of instances, 
thereby eliminating possible sparks with 
the consequent danger of ignition of gas. 
Such equipment has undoubtedly been 
the means of reducing the loss of life 


considerably. All of these appliances 
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have been brought to the miner for his 
protection and safety. 

Mechanical safeguards, where properly 
installed, have been the means of very 
materially reducing fatalities and in- 
juries in mining operations. No attempt 
will be made to give in detail all of these 
safeguards, but mention should be made 
of at least the more important ones, as 
those for electric wires, either through- 
out the mine or at places where men 
pass under them, and those for electrical 
machinery. Guards over openings and 
safety catches on skips and cages, and 
the protection of the eyes of the miners 
by goggles, together with many other de- 
vices and appliances, have contributed 
their part to greater mine safety. Main- 
tenance of proper clearance along haul- 
ageways, the use of manholes or shelter 
holes, clean and unobstructed roadways, 
and numerous other similar practices 
contribute in no small degree to the 
safety of the miner. Sanitary conditions 
have been materially improved at a large 
number of mines by the maintenance of 
wash and change houses. 

The success of any movement for the 
promotion of health and safety depends 
to a large extent on the careful direction 
of the workmen: by the company officials 
in charge of the operation. The employ- 
ing company should make the practice of, 
safety a consideration in the employ- 
ment of all officials and employes. Offi- 
cials in charge of the operation must 
recognize their responsibilities. They 
are the official representatives of the em- 
ployer, and, as such, it becomes their 
duty to direct each class of workmen em- 
ployed at an operation in a manner that 
will assure the maximum of safety as 
well as efficiency. The foreman charged 
with the placing of new workmen or the 
assigning of other workmen to duties to 
which they are unaccustomed should in- 
form them in regard to the hazards to 
be encountered and instruct them how 
to avoid them. He should make visits 
frequently to ascertain whether they are 
carrying out his instructions. Under no 
circumstances should unexperienced 
workmen be given employment unless 
they are placed along with an _ ex- 
perienced worker, whose duty it should 
be to see that they do their work safely. 

The activities outlined in the forego- 
ing paragraphs can be accomplished suc- 
cessfully through the formation of a 
plant or mine safety organization, com- 
posed of all officials and representatives 
of the different classes of 
Meetings should be held at least once 
each month, and reports of the health 
and safety work submitted and reviewed 
and action taken to prevent recurrence 
of any fatalities and injuries that may 
have taken place and remedies decided 
upon for all existing hazards reported. 
This organization, if efficiently conducted, 
will insure joint cooperative effort on the 


employes. 
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part of all officials and employes in the 
promotion of health and safety. 

The forms of safety work carried out 
voluntarily are so numerous that refer- 
ence will be made only to those regarded 
as the most important. The most practi- 


cal and successful method thus far em- 
ployed is the establishing of a safety or- 
ganization to enlist the cooperation of all 
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company officials and employes and their 
families to supplement the work of the 
plant or mine safety organization for 
the promotion of health and safety in 
the mining communities. Chapters of 
the Holmes Safety Association embody 
all the activities in which such an or- 
ganization could engage. In brief, the 
Holmes Safety Association is a memorial 
association established at the request of 
all the outstanding mining organizations 
in the United States to perpetuate the 
life work of Dr. Joseph Austin Holmes, 
first Director of the Bureau of Mines, 
and foremost advocate of safety in min- 
ing. Its field of activity embraces or- 
ganized cooperative effort looking to: 

1. The prevention of fatalities and in- 
juries, and the improvement of health 
conditions of all persons connected with 
the mining, metallurgical, petroleum, 
quarrying, and allied industries at work, 
in the homes, and in public places, and 
to promote the general welfare of its 
members. 

2. The information 
and instruction on all subjects relating 
to the promotion of health, safety and 
efficiency, and the prevention of mine 
fires, mine explosions, and disasters. 

3. The promotion of training in first 
aid, the wearing of oxygen breathing ap- 
paratus, and other protective devices, and 
in mine rescue and recovery operations. 
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4. The closest cooperative relations 
with all existing organizations, including 
local, state, and Federal agencies, having 
for their purpose the promotion of 
health, safety, and efficiency. 

5. The promotion of educational, social, 
and recreational activities, including co- 
operation with local, state, and Federal 
school authorities, and other institutions 
in the training of plant employes and 
the advancement of education. 

The plan of organization includes local 
chapters in mining communities, district 
councils to assist those chapters in their 
work, state councils to assist the district 
councils and local chapters, and finally 
the coordination of all the activities 
through a national body called the na- 
tional council of the Holmes Safety As- 
sociation. The president of the national 
association, by the provisions of the con- 
stitution, is the Director of the Bureau 
of Mines. To date 168 of these chapters, 
together with a number of district and 
state councils, have been established 
throughout the United States. The re- 
sults obtained thus far indicate that the 
Holmes Safety Association will spread 
rapidly to all mining, metallurgical, 
petroleum, quarrying, and allied indus- 
tries, and become the outstanding na- 
tional organization for the promotion of 
health and safety in these industries. If 
all persons interested in the advance- 
ment of the safety movement in the in- 
dustries named would investigate the 
advantages to be obtained from the 
Holmes Safety Association, they would 
find that its activities merit their sup- 
port and fill a long felt need. 

As other methods of promoting safety 
educational work, mention should be 
made of the value of bulletin boara serv- 
ice, motion pictures, demonstrations, ac- 
cident prevention campaigns, first-aid 
contests, and the use of posters and the 
frequent distribution of official circulars, 
containing information on accidents and 
their prevention. All of these methods 
and many others are being employed to 
a considerable extent and have been pro- 
ductive of much good in conveying the 
message of safety to the miner. The 
posting at each man’s working place of 
placards which give a detailed record of 
unsafe practices and violations has been 
used with marked success. An official in- 
spects the working places, notes any un- 
safe conditions, writes them on the plac- 
ard, and affixes his signature. No man 
wants to see his name on this placard. 
This scheme is a check not only on the 
worker but also on the official making 
the inspection. This system has been 
productive of large reductions in the 
number of accidents at the mines in 
which it is in operation. 

The plans and methods proposed, if 
efficiently carried out, should prove to be 
valuable means for the preservation of 
human life and property. 
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PRACTICAL COAL MEN MEET AT CINCINNATI 


Practical Coal Operating Men In Session At Cincinnati Show Great Interest In Mechanization Of 
The Mines—Exhibit Of Mine Equipment Great Adjunct To Discussions—Attendance Was Large 
Both Convention And Exposition Unqualified Successes 


And Representative 


HE Convention of Practical Coal 
Operating Officials, and the Na- 
_ tional Exposition of Coal Mine 
Equipment, held at Cincinnati, Ohio, dur- 
ing the week of May 24, was an unquali- 
fied success from every-standpoint. The 
program was excellent and carried the 
sustained interest of operating men from 
start to finish. The exhibit was the finest 
yet staged. The number of operating ex- 
hibits was greater than at previous ex- 
positons. In the tent at the rear of 
Music Hall mechanical loading was dem- 
onstrated by the Coloder, Myers-Whaley, 
Joy and Jeffrey loaders. The Jeffrey 
Manufacturing Company’s exhibit occu- 
pied more than 4,000 square feet in the 
rear of the building, where they showed 
a variety of their equipment in actual 
operation. Inside the hall miniature 
models demonstrated the application of 
mechanical appliances to the production 
of coal from face to tipple. 

Every section of coal-producing dis- 
tricts in the United States was repre- 
sented. From the Pacific coast, the 
Rocky Mountain region, the Central 
fields, and the anthracite district, from 
East, West, North, and South they came 
in large numbers to participate in this 
great meeting. England, Norway, Bel- 
gium, France, Japan, Germany, and 
Canada also were represented. 

Everywhere was evidenced a coopera- 
tive spirit, an earnest desire on the part 
of eperator and manufacturer to reach 
a solution of coal production problems. 


The feeling. is growing steadily, from 
year to year, that the problems of the 
practical’ operating man can only be 


solved through the adoption of mechani- 
cal appliances; that the day of less men 
employed in al mines, with higher 
wages per man, is rapidly approaching. 


H. K. Porter, Hyatt Roller Bearing Co., 
Elected President of the Manufac- 
turers’ Division of the Amer- 
ican Mining Congress 


It was a great gathering and much good 
will accrue to the industry because of it. 

The formal opening of the National 
Exposition of Mine Equipment took place 
on Monday evening, May 24. There was 
no program arranged, although hun- 
dreds of delegates already in Cincinnati 
for the opening of the convention, Tues- 
day morning, were present and inspected 
the exhibits. 

There was no official program for Mon- 
day, the 24th. Two sections of the Na- 
tional Standardization Division, of the 
American Mining Congress, held in- 
formal conferences, at which was dis- 
cussed mechanical loading and mine tim- 
bering. 

At the meeting of the Mechanical 
Loading Section of the Standardization 
Division, L. E. Young, president of the 
Union Colliery Company of St. Louis, 
was elected chairman to fill the vacancy 
caused by the death of Howard M. 
Ernst. This section held three meetings 
during the convention, adopted a _ pro- 
gram under Dr. Young’s leadership, and 
listened to the progress reports of the 
sub-chairmen, T. E. Jenkins, Vice Presi- 
dent, West Kentucky Coal Company, 
chairman of Committee No. 1, Loaders; 
A. P. Cameron, Vice President, West- 
moreland Coal Co., chairman of Com- 
mittee No. 2, Conveyors; G. B. South- 
ward, Consulting Engineer, Elkins, 
W. Va., chairman of Committee No. 3, 
Methods of Mining with Mechanical 
Loading. The preliminary work of the 
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committee will be the correlation of in- 
formation concerning these subjects, and 
the presentation of a progress report to 
the Seventh National Standardization 
Conference to be held in Washington in 
December. 

The Mine Timber Section was reorgan- 
ized at its meeting. R. E. Krape, 
Rochester & Pittsburg Coal & Iron Co., 
was elected general chairman. The com- 
mittee voted the organization of a sub- 
committee on reforestration, and author- 
ized the enlargement of the present per- 
sonnel of the section. 

A meeting of the Board of Governors 
of the Manufacturers Division of the 
American Mining Congress, under whose 
auspices the convention and exposition 
were held, occurred on Monday, May 24, 
at the Gibson Hotel, Cincinnati, Ohio. 

The meeting was called to order by 
J. C. Wilson, Ohio Brass Co., chairman 
of the division. After approval of the 
financial statement presented by J. F. 
Callbreath, secretary of the American 
Mining Congress, a change in the by- 
laws of the division was proposed, sec- 
onded and carried. This change provides 
for the holding of the annual meeting of 
the Manufacturers Division during the 
week and at the place the convention and 
exposition are held. 


The following officers were elected to 
serve during the current year: H. K. 
Porter, Hyatt Roller Bearing Co., chair- 
man; H. A. Buzby, Keystone Lubricating 
Co., first vice-chairman; C. L. Herbster, 
Hockensmith Wheel & Mine Car Co., 
second vice-chairman; F. J. Maple, John 
A. Roebling’s Sons, third vice-chairman; 
J. C. Wilson, Ohio Brass Co., honorary 
chairman. 

The members of the Board of Gover- 
nors, as elected at this meeting, are: 
L. W. Shugg, General Electric Co.; N. S. 
Greensfelder, Hercules Powder Co.; 
H. K. Porter, Hyatt Roller Bearing Co.; 
H. A. Buzby, Keystone Lubricating Co.; 
Raymond Mancha, Mancha Storage Bat- 
tery Co.; Charles Whaley, Myers Whaley 
Co.; J. C. Wilson, Ohio Brass Co.; F. J. 
Maple, J. A. Roebling’s Sons Co.; H. F. 
Reck, Streeter-Amet Weighing & Re- 
cording Co.; C. R. Delamater, W. S. 
Tyler Co.; Rex Martin, Link Belt Co.; 
C. L. Saunders, Morse Chain Co. 


The convention opened on Tuesday 
morning, May 25, with the opening ses- 
sion devoted to discussion of stream-pol- 
lution problems. The proceedings of this 
session will be found in full in this issue. 
Tuesday afternoon session was devoted 
to discussion of shearing and blasting. 
The proceedings of this session will ap- 
pear in full in the July issue of THE 
MINING CONGRESS JOURNAL. Both ses- 
sions on Wednesday and the Thursday 
morning session were given over to the 
discussion of mechanical loading prob- 
lems, and the proceedings of these ses- 
sions appear in full in this issue. On 
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Phil H. Penna 


Wednesday evening the exhibitors gave 
their annual smoker, which is the event 
at which the exhibitor is host to the 
operating men. A large number at- 
tended. 

Accident Prevention was the subject 
discussed Thursday afternoon. The pro- 
ceedings of this session will appear in 
full in the July issue of THE MINING 
CONGRESS JOURNAL, as will the proceed- 
ings of the two sessions on Friday, which 
were devoted to Roof Control and Mining 
Methods, and Underground Transporta- 
tion. 

The informal dinner given by the 
American Mining Congress on Thursday 
evening was a very happy event. Herb- 
ert Wilson Smith, Union Carbide Co., 
New York City, acted as toastmaster, 
the principle speakers being the Hon. Joe 
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J. Manlove, Congressman from Missouri, 
and Phil H. Penna, secretary of the Indi- 
ana Bituminous Coal Operators Associa- 
tion. 

In his introductory remarks Mr. Smith 
said: 

“We have seen in this convention some- 
thing of what is being done for the in- 
dustry. We know that a coal mine is a 
factory underground and must operate 
under the same economic factors as any 
factory. It is a business that can and 
must work out its own salvation. With 
reference to congressional activities, it is 
regrettable that because our contacts 
with Government and of those which 
touch us where we don’t want to be 
touched give us a feeling that the Gov- 
ernment can solve everything or be 
blamed for everything. When we pin 
ourselves down to the people we know 
and who are serving us personally we 
see that they are fine people.” 

Mr. PENNA’S ADDRESS 


Mr. Penna was very definitely of the 
opinion that the coal industry will work 
out its own problems if it can remain 
unshackled long enough to do so. In 
part, he said: 

“T can not help but reach the conclusion 
that we are not so sick an industry as 
we sometimes think. We are not such a 
badly functioning institution as we some- 
times appear to other people, and other 
people tell others we are. Answering the 
question or the answer to the question, 
‘Is the coal industry a badly functioning 
institution,’ depends on what we mean by 
the coal industry. If it comes to the 
merchandising end, I have but little to 
say in its defense. I do not see very 
much advancement, if any, since the first 
time I became acquainted with it, 45 
years ago. Cheap, cheaper, and cheap- 
est! Coal, the cheapest in the world, and 
still we are trying to make it cheaper, 
and we merchandise our coal on the basis 
of how cheap we can put it out; how 
cheap it can be handled without reference 
to its value. I am not talking about the 
merchandising of coal, but the producing 
of coal. 

“Our industry is not a badly function- 
ing industry. Our industry is not an 
inefficient, unorganized industry. When 
it comes to the producing end of coal, we 
have made wonderful strides and prog- 
ress. We have learned to mine more coal 
per acreage, more coal per day, less a«ci- 
dents, less damage to life, and we have 
learned when called upon to do so, as we 
were recently called upon by our nation, 
to bury this nation in coal. 

“I want to read an excerpt to you to 
show how old or how new those things 
are about our industry: 

“*That strikes and lock-outs have 
become evils of the greatest magni- 
tude not only to those men concerned 
but to general society, involving a war 
of capital and the impoverishment of 
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labor. The question of what one 
should pay and the other receive can 
be best determined by friendly con- 
ference where intelligence and arbi- 
tration will take the place of the irra- 
tional and cruel methods of the past. 
The widespread depression of busi- 
ness, the over-production of coal, and 
the severe competition have caused the 
capital invested in mines to yield 
little or no profitable return, the con- 
stant reduction of wages that has 
lately taken place has offered no relief 
to capital and has tended to increase 
its embarrassment.’ 


“That was written on or about the 15th 
of October, 1885, and that grew out of a 
circular that was written in September 
of the same year. That was signed by 
Col. A. L. Sweet, of Illinois; D. J. Jenny, 
coal operator of Indiana; W. P. Wren, of 
Pittsburgh and Ohio; and also by C. 
Evans, of Ohio; Daniel McLaughlin, of 
Illinois; and Mr. Flemming, of West Vir- 
ginia. That was a long time ago. We 
were afflicted then, as now, with the 
same troubles. Those men went to work 
to relieve the situation and started what 
has since been termed collective bargain- 
ing. In 1886 a scale of wage, incorporat- 
ing arbitration, conciliation, no strikes 
(only as a case of last resort) was put 
in operation. Under Secretary Davis 
only 14 percent of the time lost at coal 
mines was due to strikes or lockouts and 
the other 86 percent to other things. The 
people of America have never suffered, 
except in one or two cases, any incon- 
venience from the failure of operators 
and miners to supply the nation with 
coal. 

“Why are we held up to public ridi- 
cule and abuse? Where is there any 
industry in the United States that func- 
tions any better? If there is, show me 
one. United States Steel don’t; the cop-. 
per industry don’t; boots and shoes don’t; 
the agricultural industry don’t. Where 
are they that do? Where are they that 
function any better measured by our 


actual performance in ratio to our poten- 
tial performance? We work a greater 
part of the time than they do. We pro- 
duce nearer our potential production than 
they do. 

“Our collective bargaining continued 
until Government broke us up. The na- 
tion, the operator, and miner were the 
beneficiaries. The whole country was the 
beneficiary until Government broke us 


up—the Government of the United 
States. We met and agreed as usual in 
1916. We made a contract in 1916 with 
the coal miners of this country that gave 
to the people all the coal they wanted at 
from $1.15 to $1.30 per ton up until 1917. 


Then faddists declared there was such a 
thing as an American standard of living 


and men were not to be paid any more 
based ‘on service rendered, but out of 
some imaginary fund, irrespective of the 


price of the commodity. 
“Government broke us up. Since that 


Hon. Joe J. Manlove 


time we have done what we have been 
told to do by the Government. To that 
extent we are in trouble today, sur- 
rounded by disputes, with the past more 
or less distasteful, and the future unin- 
viting. 

“The United Mine Workers of America 
is not the labor union that said ‘Arbi- 
tration, friendly conferences’; that was 
said by its predecessor. The union has 
been taught that what it can not get out 
of the coal operators in conferences, by 
argument and reason, it can get out of 
the Government. In 1917 wages were 
increased twice by Government edict. In 
1919-1920 increased again, and we were 
ordered to make a scale of wages with 
the miners. We did it. In March, 1920, 
the contract was signed, sealed, and de- 
livered and then by order of the Presi- 
dent we assembled again in August and 
increased that scale $1.50 per day. If 
the Government keeps this up they will 
come to the place where they will have 
to subsidize the coal operators, like they 
did in England, in order that the coal 
operator can pay the miner big wages. 

“What we want is to be let alone and 
be free as long as we are decent. When 
we fail to be decent we don’t care how 
quick you put the curb on. We wish to 
be governed by the same rules, ambitions, 
desires, likes and dislikes, and to be gov- 
erned like humans. 

“Mr. Hoover recently said: ‘I believe 
that if left alone the coal industry will 
solve its own difficulties.’ If left alone— 
that is what we want. We ask no 
favors.” 

AppRESS By Mr. MANLOVE 

Congressman Manlove advocated 
changes in the Sherman antitrust law, 
saying: 

“Your problems are to a very great 
extent the problems of every American. 
Upon your success depends the welfare, 
prosperity, and happiness of more than 
half a million miners and their families. 
Your output is the very life-blood of all 
American industry, and the man is short- 
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sighted indeed who does not wish for your 
peace and prosperity. 

“Only through organization, discussion, 
and agreement will you be able to cope 
with the troublous waters of the sea of 
difficulties which now confront you. 

“Last May at Atlantic City I addressed 
the annual convention of retail coal deal- 
ers. Speaking broadly, I said it was 
necessary for the coal industry generally 
to keep in close touch with the people and 
their Representatives in Congress; that 
the people were demanding some assur- 
ance of stabilization of prices and insur- 


ance of continuous and adequate supply, , 


as against coal famines and consequent 
skyrocketing of prices. I intimated that 
it might be better to meet Congress at a 
round table and agree upon legislation 
enacted in peace time, or show why none 
should be enacted at all, than to be force:l 
to accept hastily enacted legislation 
which might come in days of pressure 
and excitement. I was taken to task to 
some extent by certain spokesmen for the 
industry. They told me I was wrong; 
that there was no pressure on Congress 
from the people; that there would be no 
immediate attempts at Federal legisla- 
tion affecting coal. 

“In presenting the situation as I saw 
it then, I was speaking as a friend. [I 
am speaking now as a real friend when 
I call attention to the fact that my deduc- 
tions were correct. More than 50 dif- 
ferent bills relative to the coal industry 
have been introduced in the House of 
Representatives alone during the present 
session of Congress. Extensive hearings 
have been held before the Committee on 
Interstate and Foreign Commerce in the 
House. In the Senate a bill has beea 
reported and is now on the Senate calen- 
dar. A hasty resume of the purport of 
the House bill recently introduced by the 
chairman of the Committee on Interstate 
and Foreign Commerce may interest you. 

“The bill bears the title ‘To protect 
the Government and public from short- 
ages of coal.’ 

“Section 1 provides authority to the 
Bureau of Mines to gather, analyze, com- 


pile, and make public statistics relat- 
ing lo mines, employes’ rates and waves, 
production, marketing, distribution, and 
other information under certain condi- 
tions. 


“Section 2 provides, in subdivision 
‘A,’ for the collection of facts and sta- 
tistics relating to the coal industry and 
the publication of summarized reports of 
such facts; however, treating as con- 
fidential all individual figures and 
showings. 

“Subdivision ‘B’ and ‘C’ vest author- 
ity in the Bureau of Mines to examine 
books and records and prescribe a pen- 
alty for failure of any person to refuse 
access thereto. 

“Section 3 has reference to coordina- 
tion of certain of Government depart- 
ments and bureaus. 

“Section 4 has reference to adminis- 
trative features. 

“Section 5 vests authority in the Presi- 
dent, under certain contingencies, to di- 
rect the Secretary of Labor to conciliate 
differences, encourage arbitration, or act 
as mediator. It also gives the President 
authority to establish temporary boards 
of mediation and clothes the mediation 
agency with certain authority. 

“In order that we may grasp the full 
significance of the next section, it may 
be well to consider Subdivisions A and 
B in their entirety. 

“Section 6 of the act entitled ‘An act 
to declare a national emergency to exist 
in the production, transportation, and 
distribution of coal and other fuel, 
vranting additional powers to the Inter- 
state Commerce Commission, providing 
for the appointment of a_ Federal 
Fuel Distributor, providing for the 
declaration of car service priorities dur- 
ing the present emergency, and to pre- 
vent the sale of fuel at unjust and un- 
reasonable high prices,’ approved Sep- 
tember 22, 1922, as amended, is amended 
to read as follows: 

“ “Section 6. (a) Whenever the Presi- 
dent is of opinion that it is in the public 
interest and is necessary in order to 


protect against shortages or possible 
shortages of coal, by reason of a lock- 
out or strike or the possibility of a lock- 
out or strike affecting a substantial de- 
crease in the production of coal, he 
shall by proclamation declare that an 
emergency exists.’ 

“Other provisions of the bill relate to 
issuance of proclamation by the Presi- 
dent declaring that the emergency has 
passed. 

“Many questions will be presented as 
to the constitutionality of the different 
provisions of this proposed act. Some 
extremely able arguments have been pre- 
sented before the committee both for 
and against the advisability and legality 
of this proposed measure, but time will 
not permit any lengthy 
thereof. 


discussion 


“It may not be amiss to survey some 
of the economic and social factors which 
have occasioned this proposed legislation. 

“The public is always more or less 
anxious concerning the possible suspen- 
sion of production, with attendant short- 
age in fuel, and increased prices which 
follow as a natural result. 

“The nervousness on the part of the 
people, occasioned by recent disturbances 
and high retail markets, is being re- 
flected in this proposed legislation. 

“It may be argued that there has 
been no reason for any anxiety on the 
part of the public, yet it is a little hard 
to appease the consumer with an 
analysis of figures when he feels that 
he has been forced to pay an exorbitant 
price for his fuel supply. He is not 
satisfied by being told that the bitumi- 
nous operators have lost money on their 
output. 

“The people generally believe that so 
long as we are to have strikes and lock- 
outs with consequent profiteering, that 
the public should have some guarantee 
of protection. 

“Different schools of thought vary 
widely. Some believe in compulsory ar- 
bitration, some in Government control of 
the mines, and many believe. only in 
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‘emergency’ authority relative to dis- 
tribution. 

“To say the least, the coal industry 
as a whole may well conclude one of two 
things—either convince the public that 
it is able to insure it against periodical 
shortages and profiteering in coal, or 
prepare to meet the requirements of some 
legal enactments. 

“T am frank and fair when I say that 
unless Congress is reassured you may 
prepare for a continued deluge of regu- 
latory proposals. 

“Remember I am not taking credit for 
nor advocating any proposed legislation. 
I am just explaining the situation as I 
have found it. 

“In the last analysis, however, I am 
not sure but that some Federal media- 
tion machinery might be a good thing 
for the industry. Mediation has proven 
of advantage in the past and might 
prove valuable in the future. At least, 
the machinery would be available for 
the purpose of bringing about amicable 
arbitration where accepable. 

“Certainly there are few people, in- 
deed, who propose compulsory arbitra- 
tion. It is well established that no one 
can force either the employer or em- 
ploye to work against his will. 

“Aside from this recitation of the pos- 
sible Federal legislative outlook, let us 
survey as tersely as possible some of 


the basic problems confronting the 
bituminous industry. 


“Without delving into tedious figures, 
we probably all agree that the capacity 
of bituminous production is 50 percent 
above the demand; that there are prob- 
ably 200,000 more men employed than 
the required output demands; that the 
present competition between high cost 
and low cost mines must eventually 
bring bankruptcy to the former and an 
unstable condition to the latter. 

“Bearing these conditions in mind, it 
is evident that there must be closer or- 
ganization before there can be a con- 
tinued prosperity to the industry. 

“Next we are confronted with the 
question as to how far such organiza- 
tion can go toward control of produc- 
tion without running into the stone wall 
of the anti-trust law. 

“Undoubtedly the enactment of more 
elastic provisions of the anti-trust laws 
which would permit, probably under 
Government supervision, such agree- 
ments and consolidations as would tend 
to stabilize the bituminous coal indus- 
try would be to the interest of the pro- 
ducer, the miner, and the public. 

“Our laws should seek to encourage 
the conservation of our natural resources. 
Such consolidation as would insure the 
continuous operation of the low-cost 
mines would insure steady employment 


for labor wastage. Without losses inci- 
dent to part-time operation we would 
naturally have a lower cost of production 
and consequently cheaper coal to the con- 
sumer. 


“In referring to the continuous opera- 
tion of the low-cost mines, it will be 
necessary to take into consideration the 
prospective demand and then fix the price 
of coal on the basis of the highest cost 
mine production which is necessary to fill 
the market requirements.” 

A rising tribute of respect to the late 
Daniel B. Wentz, formerly president of 
the American Mining Congress, was 
given. Mr. Hugh Shirkie, recently 
elected president of this organization, 
was given an ovation on this his first 
public appearance in the capacity of pres- 
ident. A vote of thanks was also ex- 
tended J. F. Callbreath in appreciation of 
the construction work being carried on by 
his organization. 


Leland Russell van Wert, for the past 
six years a member of the faculty of 
the Harvard Engineering School, has 
been named assistant professor in 
metallurgy at the Carnegie Institute of 
Technology for next year as a further 
step in the re-organization of the De- 
partment of Mining and Metallurgical 
Engineering. 
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STREAM POLLUTION AND THE COAL MINING INDUSTRY 


Opening Session Of Cincinnati Meeting Devoted To Discussion Of Mine Drainage Problems, In- 
cluding Papers On “Relation Of Drainage From Mines To Stream Pollution,” “Mine Water 
Purification” And “Restriction Of Stream Pollution” 


NE of the serious problems con- 
(tenn the coal industry is that 

of stream pollution. The papers 
presented to the opening session of the 
Annual Meeting of Practical Coal Oper- 
ating Officials, at Cincinnati, May 25, are 
real contributions to this subject, and 
should prove of great assistance in 
helping the industry mcet this problem. 


SAMUEL A. TAYLOR, Mine Operator 
and Presi- 
dent of the 


American 

Institute of 

Mining and 

Metallurgi- 

cal Engi- 

neers, pre- 
sided at the 
session de- 
voted to 
this subject. 

Mr. Taylor 

pointed out 

that: 

“Some of the 
mines which 
are exhausted, 
especially 
around Pittsburgh, are still pouring out 
water that is very much more acid than 
tke water coming from the mines that 
are in operation. I know of a recent 
case where the whole works was dammed 
up to prevent water getting into a 
stream, but it finally seeped through and 
was much worse than it would have been 
if they had not kept it under control.” 


S. A. Taylor 


RELATION OF DRAINAGE FROM | 


MINES TO STREAM POLLUTION 
ANDREW B. CRICHTON, 

Engineer, Johnstown, Pa.: 

I am not sure what the subject— 
“Relation of Drainage from Mines to 
Stream Pollution’—means, but I know 
that mine drainage is one of the worst 
offenders we have to contend with. Mine 
drainage stream pollution has long been 
a problem locally, but recently because 
of important Court decisions adverse to 
the coal mining interests and because of 
pending legislation, it has become of 
national importance. 

In many coal mining communities 
domestic water supplies have been pol- 
luted with acid mine drainage, resulting 
in their abandonment and requiring the 
water company to find new sources of 
supply. The water companies would 
move higher up stream above the coal 
mines, or other source of pollution, or, 
in some cases, would go far afield at 
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great expense to obtain 
supplies. 


satisfactory 


No subject, to my knowledge, has ap- 
parently been so misunderstood as that 
of mine drainage stream pollution. Mis- 
leading statements regarding it have 
been published and broadcast by radio 
by prominent National and State offi- 
cials. Officers of sportsmens clubs, con- 
servation leagues, Isaac Walton leagues, 
fish commissions and others have er- 
roneously stated how simply and inex- 
pensively this matter can be remedied. 
Prominent mining officials and engineers 
and water works engineers have misun- 
derstood the problem and have made 
statements which are bound to confuse 
the public, and may result in ill advised 
legislation if not corrected. 

After several years study of this 
problem, I feel safe in saying there is 
now no known satisfactory solution of 
this problem or method of treatment of 
acid mine drainage. If it could ‘be 
treated satisfactorily and the water be 
made fit for use at a cost of a few cents 
per ton, as claimed by some Government 
officials, it would certainly not be ob- 
jected to by the coal industry once they 
learned the need for preserving our 
fresh water supplies. 

At present nearly all the important 
streams of Central and Western Fenn- 
sylvania are seriously contaminated from 
acid mine drainage. Most of these 
streams, 20 years ago, were used for 
domestic water supplies, and are now 
unfit for any use. 

Pittsburgh, the center of one of the 
greatest mining and manufacturing dis- 
tricts of the world, is almost entirely de- 
pendent upon the Monongahela and 
Allegheny Rivers for its water supply. 
The water in these rivers, due to mine 
drainage and manufacturing wastes, is 
now acid for certain periods of the year, 
and is gradually growing worse. In an 
article on this subject in 1923 I made 
the statement, since widely quoted, that 
of the 7,000 square miles of coal on the 
drainage area above Pittsburgh only 400 
square miles had been mined out. If 
mining but 6 percent of the coal has 
made the flow from that entire area acid 
during a good part of the year, it will 
be but a comparatively short time until 
the stream is acid all the year, and 
eventually it will be totally destroyed 
beyond recovery. 

At present the total quantity of mine 
drainage is small as compared with the 
total stream flow in our rivers, so that 


the natural alkalinity of the fresh water 
neutralizes and renders harmless large 
quantities of mine drainage. One gallon 
of the average mine drainage will de- 
stroy the natural alkalinity of 80 to 
100 gallons of fresh water. 

Practically all mine drainage is aeid. 
Of over 300 mines examined in Central 
Pennsylvania, only four were found to 
produce alkaline drainage, which could 
be accounted 
for by dilution 
or by contact 
with lime- 
stone. Rain- 
fall is the 
source of all 
surface and 
underground 
waters. Of the 
total rainfall 
40 to 50 per- 
cent is run-off, 
reaching the 
streams al- 
most immedi- 
ately, and of 
the balance 
only about 25 
percent pene- 
trates into the ground, a portion of 
which becomes mine drainage. Only a 
small portion of the percolating waters 
reach great depth, so there is less water 
in deep mining than is encountered in 
shallow mining. Mine development is 
constantly increasing, producing more 
acid mine drainage, leaving less alkaline 
water in the streams with which to neu- 
tralize the mine water. The more mine 
drainage, the less fresh water, and with 
the constantly growing demands for 
fresh water for domestic and industrial 
needs, the situation requires attention. 

Our largest industries and public util- 
ities have suffered most from mine 
drainage stream pollution, because of 
their large and growing needs for pure 
water supplies. Nearly one hundred 
water companies in Pennsylvania have 
also similar problems, which are daily 
becoming more serious. 

For years the mining industry has been 
considered paramount, but we are forced 
to admit that while coal is necessary, we 
must have water for our very existence; 
that one is dependent upon the other, 
and that both are vital to the welfare 
and prosperity of our nation. The de- 
velopment of the coal industry has grad- 
ually progressed during most of the 
past century, and can not be said to 
have nearly reached its maximum. It 


Andrew B. Crichton 
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has been a mighty industry to the wel- 
fare and security of our nation, as only 
the recent World War could demon- 
strate. Whatever ills have come with it 
have likewise been long in developing, 
so that good judgment and patient in- 
vestigation, rather than drastic legisla- 


tion, should govern in handling this 
problem. 
Mine drainage necessarily follows 


coal development, and any apparent dis- 
regard of the rights of others or the 
protection of water supplies may in a 
measure be attributed to the principle 
laid down by Pennsylvania Supreme court 
in the now famous Sanderson case. 

In 1886 Sanderson bought a property 
in the city of Scranton through which 
flowed Meadow Brook, a pure, unpol- 
luted stream. He built a dam and de- 
veloped a water supply for his own use. 
The Pennsylvania Coal Company at 
about the same time opened a coal mine, 
which soon produced acid mine drainage, 
destroying the use of this water. San- 
derson brought suit for damages result- 
ing from loss of the stream. The case 
was twice tried in the Courts of Lack- 
awanna County, Pa., and was twice be- 
fore the Supreme Courts of Pennsyl- 
vania. The first Supreme Court deci- 
sion affirmed the lower Court’s award of 
damages to Sanderson; Justice Paxson 
filed a strong dissenting opinion, which 
was sustained in the second Supreme 
Court decision. The Court took the posi- 
tion that if Sanderson could collect dam- 
ages, every riparian owner thus affected 
could do likewise, and-if they could col- 
lect damages they could also enjoin the 
pollution of streams by mine drainage, 
which would practically stop all mining 
operations, except by consent of the 
lower riparian owners; that trifling in- 
convenience to particular persons must 
sometimes give way to the necessities of 
a great community, especially where the 
leading industrial interest of the State 
is involved. The Court further stated 
in his opinion that the Coal Company 
was making the natural and ordinary 
use of its property; and that Sanderson, 
with others, was then securing an abun- 
dant supply of pure water from other 
sources, but that he would not say that 
a case “may not arise in which a stream, 
from such pollution, may not become a 
nuisance, and that the public interests 
as involved in the general health and 
well being of the community may not re- 
quire the abatement of that nuisance.” 

The Pennsylvania Railroad 40 years 
ago had to give up a water supply at 
Portage, Pa., due to the mine drainage 
pollution. They are one of the largest 
users of water in the State, and from 
time to time ever since have had to seek 
new sources of supply as old ones be- 


come unusable from mine drainage pollu- 
tion. 


THE MINING CONGRESS JOURNAL 


Shortly prior to 1905 the country suf- 
fered a severe drought, old sources of 
supply had become polluted, attempted 
treatment of the water in large quan- 
tities was unsatisfactory, resulting in 
numerous engine failures, so that the 
railroad was compelled to haul water at 
great expense and subsequent delays in 
operation. Millions of dollars were ap- 
propriated to secure an adequate supply 
for the present and future needs of the 
company, in the building of impounding 
reservoirs and hundreds of miles of dis- 
tribution lines. At that time it was not 
possible to find ample supplies of water 
reasonably convenient to points of con- 
sumption that were not being polluted 
or were subject to pollution from mine 
drainage. 

The Mountain Water Supply Co. was 
organized in 1905 and appropriated the 
waters of Indian Creek to supply the 
Pennsylvania Railroad system in South- 
west Pennsylvania as far west as Pitts- 
burgh, Pa. A large storage dam was 
built about four miles from the mouth 
of Indian Creek. The drainage area 
above this point is 110 square miles, of 
which 55 square miles is underlaid with 
the lower productive coal measures. At 
the time there were numerous small 
“country bank” openings for local sup- 
ply for the farmers in the valley, but no 
commercial development of the coal 
lands. Several years later the Indian 
Creek Valley Railroad Co., constructed a 
standard gauge track from Indian Creek, 
a point on the B. & O. Railroad, up the 
valley to its headwaters, following which 
development of the lumber and coal re- 
sources began, but there was no ma- 
terial development until about 1917. 

The Mountain Water Supply Co. and 
the Pennsylvania Railroad Co. have been 
anxious that some mutually satisfac- 
tory solution of this difficult problem be 
found, and they have spent thousands of 
dollars in an effort to find some solu- 
tion that would permit the mining of 
the coal without the destruction of this 
very valuable water supply. 

The operation of their entire system 
in Western Pennsylvania is dependent 
upon this water supply, and their anx- 
iety regarding the result of the litiga- 
tion is understandable. They appealed 
to the Courts for protection of their 
rights only after it was apparent the 
supply was gradually being ruined by 
mine water and there was nothing else 
they could do. 

This case is known as the Indian Creek 
Pollution Suit. The Fayette County 
Court decided there was no public use of 
the water and that preventing the mining 
companies from discharging their water 
into Indian Creek would deprive them 
of the use of their property. The Court 
refused to grant an injunction restrain- 
ing the mining companies from putting 
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mine water into this stream. The Penn- 
sylvania Supreme Court reversed the 
lower Court, declaring that it was not a 
question of property rights, but that it 
was a nuisance to pollute the stream, 
and that they should not after a cer- 
tain period discharge their mine water 
into Indian Creek or its tributaries 
above the dam of the water company. 
This opinion was concurred in by the 
United States Supreme Court. 

In addition to supplying the railroad 
company, the water company furnished 
water to several municipalities in West- 
ern Pennsylvania, supplying about 75,- 
000 people. 

The Court’s opinion states, “It is 
controlled by one fact and a single 
equitable principle; the fact that the 
stream has been polluted, and the prin- 
ciple that this creates an enjoinable 
nuisance, if the public uses the water.” 

As a result there has been considerable 
discussion as to what constitutes mine 
drainage, or mine water. The water 
companies sought an injunction to re- 
strain the mining companies from dis- 
charging acid mine waters into Indian 
Creek. It was admitted by both sides 
that eventually this mine drainage would 
destroy this water supply for the pur- 
pose for which it was then and is now 
being used. Some of the leading chem- 
ists, water works and mining experts of 
the United States were witnesses in that 
case, and there was no disagreement as 
to the facts: that continued pollution by 
mine drainage would eventually utterly 
destroy this stream and render it unfit 
for any use. 


There was a great deal of testimony 
introduced regarding the treatment of 
mine water, and there was no material 
disagreement on that point. When a 
water supply contains 4 grains sulphate 
per gallon, (sulphates being a product of 
sulphuric acid pollution) it would re- 
quire softening, and when the pollution 
exceeded 12 grains sulphates per gallon, 
treatment was no longer effective, be- 
cause it required the introduction of so 
much soda-ash the waters were so 
heavily charged with solids as to cause 
foaming in the boilers. It would, there- 
fore, be but a short time between the 
period when treatment was required and 
when treatment was no longer effective. 

The neutralization of acid mine water 
by the introduction of lime does not 
make the water fit either for domestic 
or industrial use. This matter was 
clearly before the Court and was un- 
doubtedly the reason for the decree that 
the mine waters be kept out of the 
stream. The meaning of that decree is 
surely that the water supply is to be 
preserved in condition for use, and the 
only way to do that is to keep the mine 
water, treated or untreated, out of the 
stream. 
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The difference between the Sander- 
son and the Indian Creek decisions is 
that Sanderson, an individual who had 
access to another good supply of water, 
was not permitted to stand in the way 
of Pennsylvania’s greatest industry, 
while in the Indian Creek case the pub- 
lic, also represented by the common- 
wealth, is fighting to preserve one of 
the last available pure water supplies 
in the State. 

I feel this decision should give much 
less concern to the mining industry than 
pending legislation. 

In the Indian Creek case the water 
company’s property is worth several 
times the value of the coal, equipment 
and development of the mining com- 
panies. The water company was estab- 
lished there nearly 10 years before any 
coal development, and notified each coal 
company in writing prior to develop- 
ment that they would be held responsi- 
ble for polluting the stream. 

I don’t believe, because of this deci- 
sion, that every water company can pre- 
vent any coal company from discharg- 
ing mine water into a stream from 
which the water company gets its sup- 
ply without the supporting facts and 
conditions to warrant it. However, I 
feel the time has come when the few 
remaining unpolluted fresh water 
streams of the State should be protected;* 
otherwise, where will we get good water 
for our growing need? The policy of 
the Pennsylvania Sanitary Water Board, 
represented by W. L. Stevenson, to pro- 
tect the present unpolluted streams, 
should have our commendation and 
support. 

Much has been said about the cost of 
treating mine water, and there is much 
more confusion as to what is meant by 
treatment. The Conservation League 
wants a water in which fish will live, 
which will not kill bird life or vegeta- 
tion. Every one would like the oxide 
of iron (which colors the beds of streams 
yellow) kept out of the water, and the 
domestic and industrial user wants a 
water fit for human consumption and 
commercial use. 

The average total acidity from numer- 
ous determinations of mine water in 
Central and Western Pennsylvania is 80 
to 100 grains per U. S. gallon. The 
cost to neutralize such water has been 
variously estimated by different chem- 
ists at from 15 to 25 cents per 1,000 
gallons. This depends upon the cost of 
lime, the cost to gather the water to 
one central plant, capacity of plant, 


labor and the handling of the sludge 
which in itself is an exceedingly difficult 
and expensive, if not impossible propo- 
sition. The cost to construct a plant for 
lime treatment would be about $100 per 
1,000 gallons daily capacity, or for a 1,- 
000,000 gallon plant, $100,000. 
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From measuring the flow of mine 
drainage and comparing it with the coal 
area exhausted in nearly 200 mines in 
Pennsylvania, we find the average yield 
to be 1,000 gallons per acre per day. A 
recent estimate of the acreage worked 
out in the bituminous mines of Penn- 
sylvania, based on the total tonnage pro- 
duced would indicate a total daily pro- 
duction of mine drainage of 750,000,000 
gallons. 


The cost to build lime treatment 
plants for this enormous quantity of 
water would be $75,000,000. The an- 
nual cost of treatment at 15 cents per 
1,000 gallons would be $41,062,500 and at 
25 cents per 1,000 gallons would be $68,- 
437,500. 

The estimate by Charles Dorrance of 
mine drainage reaching the streams from 
anthracite mines is 700,000,000 gallons 
daily, so that the above estimates for 
the entire State of Pennsylvania would 
be about doubled. 


It must be understood the above cost 
is for neutralization only, and that even 
after this treatment, which is the one 
most often referred to, the water is still 
unfit for either domestic or industrial 
use. To soften the water would cost 
more than double the above estimate for 
neutralization, and even with that the 
value of the product would be doubtful. 

It will be seen, with an annual pro- 
duction of 120,000,000 tons in the bitu- 
minous fields of Pennsylvania, the cost 
will be from 34 to 57 cents per ton for 
neutralization, and from 70 cents to 
$1.00 per ton for softening. 

In the bituminous fields of Fennsyl- 
vania alone there would be 4,500 to 5,000 
tons daily, or 1,825,000 tons yearly, of 
sludge to handle. Even if dried and 
piled outside it would be likely to reach 
the stream beds with every rainstorm, 
and would eventually fill them up. This 
iron oxide may be used for purifying gas 
and in the manufacture of paint, but it 
has a very limited market, and with such 
quantities as would then be available it 
would be as common as dirt and without 
value. To mining men it would be 
nothing but slimy yellow mud, too thick 
to pump and too thin to shovel. 

Mr. J. R. Campbell, formerly chief 
chemist for the H. C. Frick Coke Co., 
who built and operated the lime treat- 
ment plant at the Calumet Mine, has 
verified the above figures as to cost of 
treatment. Mr. Campbell has long been 
interested in this subject and probably 
knows more about it than any one else. 

With these tremendous costs in Penn- 
sylvania alone, the cost of treatment 
for the coal industry throughout the 
Nation would be staggering, and never 
could be justified. 
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The Stephens bill, H. R. 8310, intro- 
duced at this session is an amendment 
to the Rivers and Harbors act of March 
3, 1899. It is similar to the Rosenbloom 
bill of the last session. It makes it un- 
lawful within the limits prescribed by 
the Secretary of War to discharge any 
free acid into navigable waters or their 
tributaries. It places in the hands of 
the chief of Army Engineers the power 
to require neutralization of acid water 
or wastes, and provides a fine for each 
offense of $500 to $2,500, or imprison- 
ment of not less than 30 days or more 
than one year. 

The State and individuals have spent 
thousands of dollars in an attempt to 
solve this problem, but without success, 
so that the time has surely come for 
wise governmental action, not the hasty 
passage of drastic laws as now proposed 
that would so greatly embarrass the 
mining and manufacturing industries, 
but a sane public policy that will tend 
to preserve our water supplies at as 
little cost to the community as is pos- 
sible. Secretary Hoover’s suggestion of 
a careful investigation of the entire 
problem before the passage of legisla- 
tion, is wise, and should not only have 
the approval but the hearty cooperation 
of the entire coal industry. Unless some 
mutually satisfactory solution of the 
problem is soon found, endless litigation 
may result between the water works and 
mining interests. 


One thing seems certain, and that is 
we can not mine the coal without de- 
stroying the water in the mining regions. 
Therefore, I feel the only sure and prac- 
tical method of conserving the water 
supply is to stop mining coal in some 
little developed areas yet remaining. 
This can not well be done as between 
individuals, and I think the Government 
or the State is justified in purchasing, 
if necessary, under some plan to be de- 
vised, coal lands necessary to the pro- 
tection of our few remaining water sup- 
plies in Western Pennsylvania. That 
the State recognizes the importance of 
this problem is evidenced by their par- 
ticipation with the water companies in 
the Indian Creek case. 

The over-development of the coal in- 
dustry is so apparent that it seems to 
me here is an opportunity for a worth 
while beginning. I can not see that the 
coal industry is particularly to blame. 
What they have saved thus far by their 
failure to take care of the water has been 
passed to the public, as the industry for 
a long period of years has not been 
profitable. 
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MINE WATER PURIFICATION 


JAS. O. HANDY, Director, Pittsburgh 
Testing Laboratory, Pittsburgh, Pa.: 
In 1925, on an appeal by the Pennsyl- 

vania Railroad Co., from a decision by 

the lower Court in favor of certain coal 
companies, it was directed by the Su- 
preme Court of Pennsylvania that the 

Court below “shall enter decrees enjoin- 

ing and restraining” the Sagamore Coal 

Co., the Meleroft Coal Co., and others, 

from “discharging, pumping, or causing 

or permitting to flow or to be discharged, 
any drainage of mine waters from their 
mines” * * * “into the waters of In- 
dian Creek or its tributaries above the 
dam of the Mountain Water Supply Co.” 

Six months were allowed, presumably 
for the construction of a tunnel to con- 
vey all mine water to a point below the 
water company’s dam. 

The Court declared the draining of 
coal mine water into a stream already 
in public use as a water supply, to be 
a nuisance which must be restrained. 

The representatives of other users of 
water below the point at which the Court 
decision permitted the defendants to de- 
posit their untreated mine water, have 
expressed their reluctance to have the 
nuisance passed on to them. 

If the untreated or the treated water 
from the mines on Indian Creek can 
not legally be deposited anywhere, coal 
mining can not be carried on there. 
Water is an unavoidable by-product of 
coal mining. 

It is however, evident from a study 
of the decision of the Court in the case 
just referred to that it was the dis- 
charge of “acid mine waters” (p. 3), or 
drainage “greatly contaminated with 
acid” (p. 6) which was enjoined, and 
that “without water uncontaminated by 
acid, the railroad could not be operated.” 
(p. 8). 

Since all coal mine water is not acid, 
and since any mine water may be freed 
from both iron and acid, there arises the 
necessity for defining coal mine water. 

A study of the composition of coal 
mine waters shows that they usually 
contain, in addition to calcium and mag- 
nesium compounds, common to ground 
water, iron sulphates and free sulphuric 
acid. These are tle constituents which 
characterize most coal mine waters, and 
cause their introduction into certain 
streams to be objected to. 

If coal mine waters are not acid, or 
if by treatment with hydrated lime, for 
example, iron salts and acidity are both 
removed, the water flowing from such 
treatment plants can no longer be in- 
discriminately called coal mine water or 
drainage with the implication which the 
name conveys. 

Confusion has arisen due to the fact 
that the terms “coal mine drainage” and 
“eoal mine water” have until now car- 


ried with them the ideas both of source 
and of composition. Source is descrip- 
tive, but unimportant, when one consid- 
ers that certain coal mines yield water 
which is alkaline and free from iron 
sulphates. It is water which is corro- 
sive because of the acid substances it 
contains, and which turns red because of 
the deposition of iron compounds when 
it flows in streams, which is to be dis- 
tinguished 
from water 
which has nei- 
ther of these 
properties. 

The follow- 
ing definitions 
are proposed: 

Coal Mine 
Water, or 
Drainage: 
Water which 
enters the coal 
mine workings 
and after- 
wards runs or 
is pumped 
therefrom. 
Character- 
istic constituents are free sulphuric acid 
and iron sulphates derived from iron sul- 
phide in the coal (pyrite) by oxidation 
and solution. 

Naturally Purified Coal Mine Water: 
Water which because of subsequent con- 
tact with limestone has lost the iron 
and the acidity which it had. 

Artificially Purified Coal Mine Water: 
Water which has been treated with pul- 
verized limestone or hydrated lime so 
that iron has been removed and acid 
neutralized. 

Characteristics of Purified Coal Mine 
Water: Water which does not corrode 
metals nor injure fish, nor stain stream 
beds or banks. It is coal mine water 
neither in its composition nor charac- 
teristics. It is purified water, just as 
much entitled to respect and confidence 
as is any other natural water requiring 
and receiving treatment. 

Purified Coal Mine Water Not a 
Nuisance: The characteristic constitu- 
ents of coal mine water having been re- 
moved or changed in nature, the intro- 
duction of such water into streams is 
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not a nuisance. No disease germs and 
no free acid or acid substances are in- 
troduced. 

Hardness of Coal Mine Water: The 
term “hardness” is synonomous with 
soap-destroying power, and the removal 
of the characteristic objectionable con- 
stituents of mine water does not materi- 
ally change the soap-destroying power 
of such water. Such change as does 
occur is in the direction of diminution 
of hardness. 

Purified Coal Mine Water For Boiler 
Use: Any objections made to the intro- 
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duction of coal mine water purified by 
lime treatment into streams are based 
on the idea that at low water stages the 
proportion of sulphate of lime may rise 
high enough to make the water objec- 
tionable for boiler use, even when 
further purified by soda-ash treatment 
at the point of use. This is not relavent 
to the discussion of the question whether 
the introduction of purified coal mine 
water is a nuisance. Lime or calcium 
compounds are almost universally dis- 
tributed, and are found in practically 
all ground waters. No trade waste or 
industrial by-product has ever, to our 
knowledge, been debarred from streams 
because it introduced so much lime into 
the stream as to render it unfit for 
boiler use. It is not proper to intro- 
duce such a consideration into the coal 
mine water purification field. 

Mine Water Purification: The chem- 
ical reactions by which iron sulphide in 
coal is oxidized in the presence of air 
and water to iron sulphate and free sul- 
phuric acid may be considered to take 
place about as follows: 


(1) 2FeS,+70,+2H,0=2FeSO,+2H.SO, 
(2) 
(3) 


Coal mine water as it leaves the mine 
may still carry nearly all of its iron in 
the form of ferrous sulphate (Equation 
1). The free sulphuric acid is later 
partly neutralized by reaction with 
aluminum, calcium and magnesium 
which are contained in slate, limestone, 
shale, etc., with which it comes in con- 
tact. 


If there is opportunity for aeration 
as the water flows along, the change to 
ferric sulphate takes place in some de- 
gree (Eq. 2). This is accompanied by 
the deposition of ferrous hydrate which 
quickly oxidizes in the presence of air 
to ferric hydrate (Eq. 3). Coal mine 
water thus contains in solution ferrous 
and ferric sulphates, and sulphates of 
calcium, magnesium, aluminum, sodium, 
and manganese. It contains also insig- 
nificant amounts of silica and of sodium 
chloride. 


In suspension, if equations 2 and 3 
have come into action, ferrous and ferric 
hydrates are found. They give the 
water a greenish yellow or brownish 
color, according to the proportion of 
each. It is the deposition of these sus- 
pended iron hydrates which discolors 
the beds and banks of streams. 

The free sulphuric acid being only 
partly neutralized by the bases in the 
materials with which it comes in con- 
tact, mine water finally contains both 
free sulphuric acid and acid sulphates. 
Acids and acid sulphates are both cor- 
rosive of metallic structures, such as 
boiler tubes, ete. 


The problem of mine water purifica- 
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tion therefore consists in the complete 
neutralization of the free sulphuric acid, 
the decomposition of the acid sulphates 
which the water contains, and the re- 
moval of suspended hydroxides of iron, 
etc., resulting from the process. 
Theoretically, a number of purifying 
agents may be used. Practically, only 
lime is cheap enough to warrant its 
use at the present time, when but one 
small section of the coal mining indus- 
try is being called upon to purify its 
mine water. If the burden were gen- 
erally distributed, and the public, whose 
streams are being protected had taken 
over the burden in the matter of in- 
creased cost of coal due to the chemical 
purification of mine water, it would be 
fair to every one concerned. 
Furthermore, it is not to be expected 
that the purification of any trade waste 
will go further than the removal of the 
characteristic substances which make 
the water objectionable. 
water, these substances are iron and 
aluminum sulphates and free sulphuric 
acid. The latter is neutralized, and the 
former removed by lime treatment. 


In coal mine 


The most practicable method on the 
ground both of cost and convenience is 
treatment of coal mine water with dry 
hydrated lime, fed mechanically to the 
water in predetermined proportions 
based on the total acidity of the water. 
Mechanical lime proportioning and feed- 
ing devices are available which are very 
reliable and after the mixture of mine 
water and lime has been completed by 
flowing through a box containing baffles, 
the problem is to allow sufficient time 
for the reactions to be completed and 
for the precipitate or sludge to settle 
out from the purified water which flows 
away free from acid or acid sulphates. 


The time allowed should never be less 
than four hours, and a longer time is 
often beneficial. 


The device which is most satisfactory 
for the separation of the sludge from 
the water is known as a thickener. The 
precipitate settles on the inclined bottom 
of a tank and is drawn by a rotating 
device toward the central opening from 
which it is pumped away. It then con- 
tains about 75 percent of water and by 
further settling can be relieved of a 
part of this and fed to a drying device. 

The material thus recovered can be 
used as a purifier for removal of sul- 
phur from manufactured gas, or it may 
be used as a paint pigment. Other uses 
will probably be found, and the income 
from these sources will pay part of the 
expense of treatment. 


A typical mine water analysis from 
mines in the bituminous coal region of 


Western Pennsylvania is as follows 
(parts per million): 
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termittent water softening operations, 
as of date, Nov. 30, 1925, was as follows: 


Total acidity, expressed as CaCQO,.......... 1487 
Free sulphuric acid, expressed as CaCQ3.... 300 
346 


after treatment with hydrated lime at 
the plant of the Melcroft Coal Co., are 
as follows (Acidity and alkalinity ex- 
pressed in p. p. m. as CaCOQ;): 


Raw Treated 


Magnesium 78 43 
Silica 40 8 


ruary 28 and April 17 at the Melcroft 
Coal Co., plant are shown in the fol- 
lowing table (p. p. m.): 


Raw Treated 


Acid- Sul- Alka- Sul- 

Date ity phate linity phate 

2 1700 8 1700 

3 1600 10 1500 

3 1600 7 1500 

3 1600 6 1500 

3 1600 1500 

4 1600 x 1500 

1 1500 10 1500 
~ 


The average acidity shown above cor- 
responds to a consumpiton of 5.74 pounds 
of 90 percent hydrated lime per 1,000 
gallons. The consumption probably more 
nearly approximates 6 pounds per 1,000 
gallons. There is some mectanical loss, 
and some of the lime is covered up and 
does not enter into reaction. 


The yield and composition of the dry 
sludge obtained at Melcroft by hydrated 
lime, and at Calumet by powdered lime- 
stone treatment were as follows: 


Melcroft Calumet 
Dry sludge per 1,000 gallons... 7Ibs. 12.5 Ibs. 
Calcium oxide 
Magnesium oxide .. 
Silica 


|| 


ESTIMATES OF PLANT AND OPERATING 
Costs For CoAL MINE WATER 
TREATMENT 


On the basis of $12 per ton for hy- 
drated lime containing 90 percent of 
calcium hydroxide, each 1,000 gallons of 
mine water having an acidity, expressed 
as calcium carbonate, of 1,000 p. p. m., 
would require 7.6 pounds, costing $0.046, 
of 90 percent hydrated lime, for neutral- 
ization, if 90 percent of the applied lime 
enters into the reaction. 

The estimated cost of erection for a 
500,000 gallon per 24 hours mine water 
treating plant having the usual tanks, 
stirrers, etc., which are used in in- 


Labor Mat’l Total 


Building, rough construction. .$2,375 $2,280 $4,655 
Treating plant (tanks, etc.).. 1,000 12,135 13,135 
Track and floor over tank... 2,155 3,920 6,075 


1,725 2,290 4,016 
Third rail and trolleys...... 500 750 1,250 
Wiring and lighting......... 825 925 1,750 
Indirect charges ..........-- eon 69,178 


Operating costs, on the basis of 500,- 
000 gallons of mine water treated per 
day: 


Hydrated lime, 3,800 Ibs., at $.006......$22.80 
Interest, depreciation, ete., 15% on $40,000.. 16.50 

Average cost per 1,000 gallons.......... $0.1156 


struction expense, the disposition of the 
sludge may add $10,000 if the sludge is 
to be filtered and dried, making an in- 
vestment total of $50,000 for a 500,000 
gallon per day plant. Operating expense 
might be increased to $0.15 per 1,000 
gallons, or $75 per day. 

An important part of mine water 
purification consists in allowing time 
enough for a part of the calcium sul- 
phate to crystallize and settle out of 
the water. Records show that if there 
is settling basin capacity for three days 
flow of treated water, as much as 100 
p.- p. m of calcium sulphate separate 
with the sludge. 


SUMMARY 


The treatment of acid, coal mine 
water, so that it is no longer corrosive 
nor injurious to fish life, nor productive 
of stains on banks of streams, is best 
carried out by means of hydrated lime. 

The approximate cost is $0.15 per 
1,000 gallons. The plant for treating 
500,000 gallons per 24 hours costs ap- 
proximately $50,000. 

The yield of iron oxide sludge is from 
7 to 12 pounds per 1,000 gallons. 

The coal mine water is not hardened, 
but is made slightly softer by the treat- 
ment. 

A careful study of the conditions un- 
der which certain coal mine waters in 
every district are purified by natural 
means will be worth while. It might 
have important industrial applications. 


Discussion: 

ProF. JAMES WITHROW, Head, Depart- 
ment Chemical Engineering, Ohio 
State University, Columbus, Ohio: 


There is no question about the seri- 
ousness, the importance and the diffi- 
culty of this problem. One would infer 
that Mr. Handy is interested in having 
us learn more about the chemical pos- 
sibilities. The chemical men are of 


course interested in finding some form 


| 
ee In addition to the above items of con- 
The results of operation between Feb- 
Sulphuric anhydride ............ 9.4 12 | 
Combined water & carbon dioxide.19.0 14 
Phosphoric anhydride.....not determined 1 
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of treatment. I think the idea Mr. 
Handy advanced that we must look 
carefully into both sides is the correct 
one. This organization represents the 
brains that must go with the overhead. 

“We must go into both sides of the 
question. I must apparently contradict 
a suggestion made here today. It is not 
agreed at all that the sulphur comes 
from the water as stated. It is entirely 
natural that it come from the fresh 
coal in the mine. However, there may 
be exceptions which proper investiga- 
tion will bring out. As Mr. Handy in- 
dicated, with more chemical study per- 
haps we may find some difference in 
operation practices that will at least 
abate the nuisance in _ part. The 
nuisance is like a two-edged sword. You 
will notice the fact that this chemical 
treatment proposal which Mr. Handy 
used as an illustration of what can be 
done in one direction is so successful 
that it permits oxygen in the water so 
that fish can live. This chemical treat- 
ment restores the water to a natural 
pristine condition. It also makes the 
water germ free, which is better than 
natural. In fact, it is a common prac- 
tice in many parts of Ohio and else- 
where to treat the water for municipal 
use in order to make it fit for men. This 
treatment with lime, discussed by Mr. 
Handy, makes the water fit for drink- 
ing purposes and also removes the un- 
sightly condition along streams. 

“Anyone living around New England’s 
dye streams of black ooze would be- 
come accustomed to the yellow appear- 
ance, but to us both streams look un- 
sightly. Having made the water fit for 
animal life, does it hurt man’s mechan- 
ical devices ? 

“Another thing which should be em- 
phasized, sulphates do not mean free 
acid. Sulphates are natural constitu- 
ents of nearly all hard waters. It is 
quite some time since a book was writ- 
ten by a professor in a New England 
university which stated that water as 
hard as 200 was known to exist. We 
would like to see as pure as that in 
Ohio. The things that I think should 
be investigated are whether in the pres- 
ence of this sulphate the limits which 
have been set of 12 grains are really 
impossible or unnecessary limits. In 
certain areas we have unusually soft 
water, that is the absence of limestone 
has given us very soft waters. As you 
get into the far West you have waters 
that are quite alkaline and of a badly 
brining nature presumably. However, 
the railroads are still running out there. 
They realize that they must cope with 
that fact. I understand we have been 
able to cope with waters that seemed 
very much worse than the 12 grains 
mentioned. It has been very clearly 
shown that the mere treatment of mine 


water did not mend the situation. To 
exclude oxygen (or air ventilation) 
from the “country-banks” and abandon 
mines would be vastly better than any 
effort to dam up their water. 

“Now about this yellow mud or 
sludge. We know that only a few of 
the suggestions made as to remedies in 
such cases ever materialize. It is not 
impossible to think of this as iron ore. 
Then its quantity ceases to appall. It 
becomes a resource. This question is 
one that requires vision of course, but 
it is possible of solution. Eventually 
we have got to do something. Our ef- 
fort now is to find the right thing to 
do. Each side looks as if it had a great 
deal of right because it really has. The 
ridiculousness of this decision in Idaho 
of obliging the mines to restore the 
streams’ pristine freedom from ground 
rock is certainly obvious to us, Ac- 
cording to that decisicn, these streams 
ought not to get muddy. Man has in- 
herited these streams for his use. They 
are one of our wonderful assets. We 
can’t do without them, still they are 
getting smaller in volume as the years 
go on, and man has developed a capacity 
for turning them into sewers. 

“Then we have to think of manufac- 
turing. It is in the same position as 
mining. It also pollutes the streams. I 
am thinking of the attitude of Dr. Mon- 
ger, Director of the Ohio State Board 
of Health. They have given consider- 
able study to stream pollution by man- 
ufacturers. We have a law here which 
gives the Board of Health considerable 
power in the matter. There is there- 
fore a great deal of potential danger to 
industry and uninformed legislation must 
be watched. I would like to emphasize 
the rational way in which Dr. Monger 
endeavors to protect the public interest 
and avoid unnecessary damage to in- 
dustry. He calls together different 
groups of manufacturers and tells them 
about the stream situation, how they 
are gradually making the condition of 
streams worse and worse. He tells the 
industries this is their problem, The 
Board of Health sanitary engineers and 
chemists could make suggestions and 
then tell how to follow them.* It is 
much better, he thinks, that all work 
together. ‘We want you people to think 
about this problem, and we will do the 
same. If we learn anything about it, 
we will tell you, and if you learn any- 
thing, you tell us. The streams belong 
to the State. If you want to use them, 
use them, but use them in a legitimate 
manner.’ Dr. Monger is encouraging 
these organizations to get together and 
form groups for investigation and solu- 
tion of their own problems in stream 
pollution. 


CALCIUM SULPHATE NO SIGN OF ACIDITY 
“Mr. Crichton objects to the denial of 
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the statement that sulphates in a water 
are evidence of the actual presence of 
acid or its former presence. He does 
not discuss the fact that sulphates are 
natural constituents o. most water and 
have no necessary relation to any man- 
ufacturing or industrial contamination. 
An industry which adds calcium sul- 
phate to a water is but adding a con- 
stituent which is a natural one, and no 
more objectionable as an _ unnatural 
water constituent than treatment of 
water for a municipal supply by adding 
lime. This latter was objected to in the 
past by people who did not realize that 
lime was already a_ constituent of 
natural water, the treatment being de- 
signed merely to change the condition 
of that lime. 

“Unhappily, Mr. Crichton cites the 
experience of the Cambria Iron and 
Steel Company regarding sulphates in 
water, mentioning that the sulphates 
were calcium and magnesium sulphates. 
If the citation is clearly understood it 
was believed to be shown by the inves- 
tigation that the boilers were corroded 
in the presence of these substances. 

“It is very important that attention 
should be called to the fact that Mr. 
Crichton’s citation involves not the 
question of calcium sulphate but the 
question of the influence of magnesium 
compounds upon corrosion. Mr. Crich- 
ton mentioned the presence of mag- 
nesium, and it is well known and be- 
lieved to be well established chemically 
that magnesium compounds are poten- 
tial dangers in boilers as _ corrosive 
agents. This is not because the mag- 
nesium compounds are necessarily acid 
under ordinary conditions, but under 
boiler conditions at elevated tempera- 
tures they develop acidity. This is ex- 
plained chemically as due to hydrolysis, 
or the action of water setting free the 
acid contained in the salt. 

“It has never come to my attention 
that calcium sulphate has been demon- 
strated to be responsible for corrosion 
as is claimed for magnesium. The ob- 
jections to Dr. Handy’s chemical pro- 
posal therefore cease to have weight. 

“It would be very wrong to think of 
salts in a water as representing an acid 
condition. If this were the case, then 
the ocean, which is rich in salt, would 
be an acid bath, like a pickling solution, 
and iron steamships would have a more 
interesting time than with the normal 


corrosion which come from _ soluble 
salts.” 


RESTRICTION OF STREAM 
POLLUTION 


WM. L. STEVENSON, Chief Engineer, 
State Health Department, Harrisburg, 
Pa.: 


The prosperity of the United States, 
to a considerable extent, is predicated 


— 
il 
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upon the manufacture of products by 
industry and in the development of natu- 
ral resources — both of which produce 
waste waters capable of _ polluting 
streams. 

The condition of our streams is a sub- 
ject in which the public each succeeding 
year is taking more and more interest. 
This is caused by (1) a recognition of 
the importance of conservation of water 
resources, (2) the increasing necessity 
for more and better water supplies for 
towns, cities, and industries, (3) the 
out door life of the public now made so 
convenient by the automobile and im- 
proved highways, which permit the city 
dweller to travel far from home, and 
(4) last, but by no means least, the in- 
sistent demand of the fishermen that all 
stream pollution shall cease. 

The attitude of different groups of 
people toward these complex problems 
vary with their viewpoint. The ideal- 
ists demand that all streams shall be 
restored to their pristine purity. A few 
industrial managers still take the posi- 
tion that “the public be damned” and 
use every possible means to prevent any 
interference with the discharge of 
wastes direct to the nearest water 
courses, regardless of the results to 
lower riparian owners and the public. 

To clear-thinking people it is obvious 
that neither of these extreme viewpoint? 
can prevail or succeed because they are 
impracticable and selfish. 

For the idealists to have their way 
our present civilization would have to be 
extinguished by the elimination of sew- 
ered towns, factories, and mines. This 
is inconceivable. 

If the selfish and indifferent ones 
could have their way, the water resources 
would be ruined and our water supplies 
would be destroyed—and water is es- 
sential to life and pure water to health. 
This position also is inconceivable. 

So it is apparent that a middle course 
must be taken if our water resources are 
to be available for useful purposes and 
simultaneously our national prosperity 
is to be maintained and_ increased 
through protection of industries. 

These necessary results can be at- 
tained by the adoption and enforcement 
of a reasonable, balanced policy, firmly 
predicated upon sound economic prin- 
ciples such as has been adopted by the 
Sanitary Water Board of Pennsyivania. 

Let us consider the history of the 
matter of discharge of coal mine drain- 
age to streams in Pennsylvania. 

In the well-known Sanderson case 
(Pennsylvania Coal Co. vs. Sanderson, 
113 Pa. 126) the Supreme Court of Penn- 
sylvania upheld the right of the coal 
company to discharge mine drainage to 
a stream the water of which lower down 
was used by a private riparian owner 
in a private fish pond on his property. 

But on January 29, 1925, the Court 


of Common Pleas of Fayette County, 
Pennsylvania, issued an order, pursuant 
to the mandate of the Supreme Court, 
to certain defendant coal mine companies 
in the valley of Indian Creek, enjoining 
them after July 30, 1925, from discharg- 
ing mine water into Indian Creek above 
the dam of the Mountain Water Sup- 
ply Company, which is the source of 
public water supply of about 75,000 
people and also is used for steam rais- 
ing purposes in railroad locomotives. 

Pursuant to application made to the 
governor, presumably to carry out the 
above court order, a charter was granted 
on February 15, 1926, to the “Indian 
Creek Valley Mine Drainage Company” 
to facilitate the construction of an ex- 
tensive system of conduits whereby the 
mine drainage of at least four of the 
largest defendant companies may be in- 
tercepted and discharged below’ the 
water-works intake of the plaintiff. 

On March 9, 1926, the Fayette County 
Court declared 22 of the defendant coal 
companies in contempt of court, required 
them to seal their mines within 30 days, 
and provided for the sheriff to so do if 
the companies fail to comply. 

These conditions are the result of 
lengthy litigation inaugurated by the wa- 
ter company and in which the common- 
wealth participated because of the pub- 
lic use of the water supply, which was 
threatened by the discharge of the mine 
drainage. 

This case was carried to the Supreme 
Court of Pennsylvania, and in its de- 
cision this court said: “Our conclusion 
is that defendants have no right of any 
kind to drain their mine water into the 
stream, considering the public use which 
is made of its waters, and that their so 
doing constituted a nuisance which must 
be restrained.” 

As about 100 public water supplies in 
Pennsylvania are more or less affected 
by coal mine drainage, it becomes ap- 
parent how important this decision of 
the Supreme Court is to the coal mining 
industry of Pennsylvania. 

It should be borne in mind that these 
court orders are the termination of years 
of litigation, during which plaintiffs and 
defendants must have expended very 
large sums of money in the employment 
of attorneys, engineers, chemists, ete. 

Now the defendant coal companies in 
the Indian Creek Valley, who will con- 
tinue to operate their mines, must spend 
more money to build and maintain the 
system of conduits, and the coal in the 
sealed up mines will remain in the 
ground unused and a financial loss to 
the owners. 

However, it appears that there is an- 
other and a constructive way for in- 
dustry to spend money in the matter of 
waste disposal, to wit, in cooperation 
with the state to determine reasonable 
and practicable ways and means for the 
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treatment and disposal of industrial 
waste waters. 

For example, in 1924 an agreement 
was executed by the Sanitary Water 
Board of Pennsylvania with practically 
all the leather tanning companies oper- 
ating tanneries which discharge wastes 
to the streams of Pennsylvania. This 
agreement provides for the creation of 
a fund of $35,000 to be conrtibuted by 
the participating companies in propor- 
tion to their capacity to tan hides and 
also for financial and technical partici- 
pation by the board. 

The fund is being expended by a com- 
mittee, created by the agreement, con- 
sisting of three chief engineers and 
three chief chemists of the tanning com- 
panies and the chief engineer of the 
Sanitary Water Board as chairman. 

The work of the committee. chiefly 
consists of three main investigations: 

(1) Research in the laboratory. 

(2) Actual operation of a full-scale 
experimental tannery waste treatment 
works. 

(3) Observations of the streams be- 
low the works to determine the assimi- 
lating power of the stream to receive 
untreated tannery waste and also of the 
effluent of the treatment works after 
various degrees of purification. 

Investigations have shown that the 
pollution load of the various tanneries 
varies from a ratio of 3.8 pounds of 
hides a day per cubic foot per second 
of ordinary stream flow in the case of 
a small tannery situated on a large river 
up to a ratio of 360,000 pounds per 
second foot during drought flow in the 
case of a tannery unfortunately located 
on a small stream. 

The range of degree of treatment to 
permit inoffensive assimilation of the 
tannery waste will, therefore, probably 
vary from none at all where there is 
ample diluting water available to inof- 
fensively assimilate the wastes up to, in 
a few instances, almost complete purifica- 
tion. 

The agreement provides that if “rea- 
sonable and practicable” means of treat- 
ment and disposal are found by the com- 
mittee and approved by the board the 
installation thereof at any tannery will 
be deemed compliance with the laws. 

In 1925 the Sanitary Water Board in- 
vited and promptly obtained coopera- 
tion with the pulp and paper industry 
of Pennsylvania and again a technical 
committee representing that industry 
was formed similar to the tannery com- 
mittee. 

In this industry a somewhat different 
condition exists. Most pulp and paper 


mil!s have already installed devices for 
preventing the discharge of a large per- 
centage of wood pulp fibers formerly 
wasted to the streams and also for other 
waste substances such as result from 
the soda process of pulp manufacture. 


| 
| 
| 
| 
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3ut still there are wastes for which 
no practicable means of treatment are 
now known, such as sulphite pulp liquor. 
The committee set these facts forth in 
a report wherein it was recommended 
that efforts to solve these unknown prob- 
lems be made on a nation-wide basis. 

As cooperative relations have recently 
been established in Ohio and Wisconsin 
between the state and the pulp and 
paper industry, and as the principle of 
cooperation with industry was indorsed 
by officials of several other states, the 
nation-wide scheme was submitted to 
and approved by the Technical Associa- 
tion of the Pulp and Paper Industry 
and the American Paper and Pulp As- 
sociation at their annual meetings last 
February in New York. 

The result is that there has been 
created by the American Paper and Pulp 
Association a “National Stream Purifica- 
tion Committee for the Pulp and Paper 
Industry,” which will act as an advisory 
body in connection with the forthcoming 
studies on waste disposal. 

This committe consists of representa- 
tives of pulp and paper mills in Penn- 
sylvania, Wisconsin, Ohio, Michigan, 
Maine, and Massachusetts, the secretary 
of the Technical Association of the Pulp 
and Paper Industry, and the chief engi- 
neers of the Health Departments of 
Maryland, Michigan, Ohio, Pennsylvania, 
and Wisconsin. 

Why have these two great industries 
thus cooperated with the Sanitary Water 
Board of Pennsylvania? Something must 
have happened to change the industrial 
antagonism and indifference of past 
years into the present cooperation with 
the states. The answer is clear and 
definite—a recognition on the part of 
certain state officials of the need for 
adopting and announcing practicable 
and workable policies for administra- 
tion of the anti-stream pollution statutes. 

The fundamental policy of the Sani- 
tary Water Board is given in the follow- 
ing resolution providing for the classifi- 
cation of streams: 


CLASSIFICATION OF STREAMS 


WHEREAS the degree of pollution of 
the waters of the state varies widely 
from the pristine purity of a small 
stream flowing through a virgin forest 
to the grossly polluted stream draining 
a valley given over to intense municipal 
and industrial development; and 

WHEREAS such differences in condition 
and the present and probable future use 
of the streams must be recognized in de- 
termining the required degree of treat- 
ment of sewage and industrial wastes; 
and 

WHEREAS the natural power of streams 
to inoffensively assimilate and dispose of 
polluting matters by dilution must be 
utilized so far as compatible with the 
general interests of the public in order 


to establish a practicable and economical 
program for stream control: Therefore 

Resolved, That the waters of the state 
be classified as follows: 


RELATIVELY CLEAN AND PURE STREAMS 
Class “A” 

Streams in their natural state prob- 
ably subject to chance contamination by 
human beings but unpolluted or uncon- 
taminated from any artificial source, 
hence generally fit for domestic water 
supply after chlorination, will support 
fish life and may be safely used for 
recreational purposes. 

STREAMS IN WHICH POLLUTION SHALL BE 
CONTROLLED 
Class “B” 

Streams more or less polluted, where 
the extent of regulation, control, or 
elimination of pollution will be deter- 
mined by a consideration of: (a) The 
present and probable future use and con- 
dition of the stream; (b) the practicabil- 
ity of remedial measures for abatement 
of pollution; and (c) the general inter- 
ests of the public through the protection 
of the public health, the health of ani- 
mals, fish, and aquatic life, and the use 
of the stream for recreational purposes. 

Class “C” 


Streams now so polluted that they can 
not be used as sources of public water 
supplies, will not support fish life, and 
are not used for recreational purposes, 
and also from the standpoint of the pub- 
lic interests and practicability it is not 
now necessary, economical or advisable 
to attempt to restore them to a clean 
condition; and further 

Resolved, That all artificial pollution of 
Class “A” streams shall be prohibited, 
and any sewage or industrial wastes on 
the watersheds shall be treated to such a 
degree that the effluent shall be practi- 
cally free from suspended matter, non- 
putrescent and disinfected, and that 
recreational use shall not be sanctioned 
within prejudicial influence of water- 
works’ intakes; and further 

Resolved, That the degree of treatment 
of sewage and industrial wastes dis- 
charged into Class “B” streams shall be 
determined for each particular stream 
or portion thereof after consideration of 
the general interests of the public and 
the economies of the particular case; and 
further 

Resolved, That sewage and industrial 
wastes may be discharged into Class “C” 
streams; provided, however, that such 
discharge shall not create any public 
nuisance or menace to health. 

This resolution commits the board to 
do all that lies within its powers to pre- 
serve the now wholly unpolluted Class 
“A” streams in their present clean and 
wholesome condition. 

It recognized that some streams, 
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such as the Lackawanna River, which 
drains the anthracite coal region of 
Pennsylvania, can at present apparently 
best be utilized for disposal of mine 
drainage and municipal sewage. 

Due to the germicidal action of coal 
mine drainage present in the Lacka- 
wanna River, the sewage of a popula- 
tion of about 320,000 is being inoffen- 
sively assimilated by that river without 
any treatment. Hence enormous sums 
of money are being saved the coal com- 
panies and the municipalities by utilizing 
this river for waste disposal. 

The majority of the streams of the 
state, however, will fall into Class “B,” 
and note the criterion erected for de- 
termining the degree of treatment, if 
any, of polluting matter discharged to 
such streams, viz, the use and condition 
of the stream, the practicability of rem- 
edial measures, and the economies of the 
case. 

The board has also erected an order 
of precedence of use of water resources 
in order to apply the above principles. 
The highest use of water resources is: 


(a) For source of supply for water- 
works serving the public for domestic 
and municipal purposes. 

Thereafter the utilization of water re- 
sources, generally, but not always, ap- 
plicable in every specific case consists 
of— 

(b) For purposes of sanitation by the 
conveyance of sewage and _ industrial 
wastes after suitable treatment when 
and where needed. 


(c) For water for manufacturing and 
industrial purposes and for development 
of power and agriculture. 

(d) For navigation. 

This is a decided and radical departure 
from the policies of some administrators 
of anti-pollution statutes who have tried 
to maintain the position that all pollu- 
tion must cease regardless of the use 
and condition of the stream and the 
economies of the case. 

How can the above new principles be 
applied to the coal-mining industry? 

Is it not obvious that the best inter- 
ests of the public in certain cases will 
justify the setting aside of certain 
streams draining coal-mining regions ror 
the avowed purpose of affording a con- 
venient, reasonable, and economical 
method of disposal of coal mine drain- 
age? 

Is it not equally obvious that where 
coal mine drainage menaces an impor- 
tant public water supply that reasonable 
and practicable treatment of the mine 
drainage is more to the public interests 
than for the coal to lie idle in the 
ground? 

Will it not be to the interest of the 
coal-mining industry of the United 
States to solve these problems in co- 
operation (Continued on page 469) 


—— 


PROGRESS IN LOADING COAL MECHANICALLY 


With But Four Percent Of The Bituminous Coal Mines Mechanized Interest Centered 
Strongly About The Sessions Devoted To Mechanical Loading At The Cincinnati Convention— 
Papers Presented Show Rapidly Increasing Interest In Mechanization 


r NHREE sessions of the Annual 
Convention of practical coal op- 
erating officials, held at Cincin- 

nati, Ohio, during the week of May 24, 

were devoted to discussion of mechan- 

ical loading problems. At the Wednes- 
day morning session, May 26, Eugene 

McAuliffe, President of the Union Pa- 

cific Coal Co., presided. This session 

was divided into four major sections, 
covering: “Me- 
chanica! Loaders 
that have oper- 
ated sucessfully 
at the face and 
their operating 
costs”; “Shaking 
Conveyor Leader 


- and its use in 
Evcene McAtiiere 

“Methods of 


adapting present standard mining sys- 
tems for best results with Mechanical 


Loading”; and “Getting Mine Cars 
to and from Mechanical Loaders.” 
James Elwood Jones, Fresident of 
the Pocahontas Fuel Co., presided 
at the Wednesday afternoon session, 
which included discussion of the fol- 
lowing subjects: “Methods for Min- 
ing Thin, Flat Seams with Mechan- 


ical Equipment”; “Mechanical Loaders 
in Pillar Work”; “Mechanical Loading 
ix Rooms and Entries”; and “Mechan- 
ical Loading of Top and Bottom Rock 
Entries.” <A. C. Callen, University of 
Illinois, presided at the Thursday morn- 
ing session, when “Underground Con- 
veyors” was the topic for discussion. 
Papers were presented on: “Inside 
Mine Conveyors”; “Room and Pillar 
Mining with Conveyors”; and “Mining 
Plans for Different Types of Convey- 
ors.” 


EUGENE McAULIFFE, President, Union 
Pacific Coal Co., in opening the dis- 
cussions on this subject said: 

“IT am very much impressed with the 
group here this morning. It proves the 
interest in the mechanization of our 
bituminous mines. At the meeting a 
year ago there was a considerable note 
of optimism expressed as to the possi- 
bilities of mechanization. Since that 
time the coal industry has got into a 
rather worse business condition. At 
least it has not improved. This fact 
suggests more urgent necessity for the 
adoption of any method or theory which 
will tend to improve the business situa- 
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tion and stabilize and compose the in- 
dustry. Perhaps some of us have been 
influenced by the unfortunate develop- 
ments that have taken place in England 
and Scotland. 

“Now as to the success of mechaniza- 
tion. I want to repeat what I have 
said before several times—that in my 
humble opinion the problem is 90 per- 
cent management. Where management 
will take hold and decide to go ahead 
and succeed regardless of any temporary 
disabilities that may develop, and pro- 
viding reasonable judgment is exercised 
in the type of machinery and method of 
application, it can be made to go. 

“The problem of cleaning is of course, 
a substantial one, but we will solve that 
problem as it arises. 

“IT am not fearful of opposition from 
labor either unionized or non-unionized. 
I think that our labor very largely gets 
its theories from the mine management 
and that includes everybody from the 
President, if they have one, down to 
the assistant boss or job driver. It has 
been my experience that men in every 
walk of life are willing to go along pro- 
viding they can get somebody to set the 
pace. We will have to disregard a tre- 
mendous amount of tradition. Mechan- 
ization means the abandonment of a 
great many old methods. We will prac- 
tically have to reconstruct many of our 
mining laws and perhaps many of our 
wage scales. But all we have to do, and 
I think we have genius enough in the 
industry to do it, is to apply ourselves 
to these problems and they can _ be 
worked out. Go back 25 years to the 
problems that confronted various indus- 
tries including that tremendous indus- 
try, transportation. Theories of man- 
agement and mechanization were ad- 
vanced that seemed almost futile. Every 
step was marked with a failure. Today 
they have been made more than a com- 
plete success, they are absolute neces- 
sities. The inventive genius of our en- 
gineers have worked out all of the dif- 
ficulties and the scheme today is a per- 
fect one and one that has become indis- 
pensable to us.” 


MECHANICAL LOADERS THAT 
HAVE OPERATED SUCCESSFULLY 
AT THE FACE AND THEIR OP- 
ERATING COSTS 
This subject was to have been pre- 

sented by A. W. Dickinson, General 

Superintendent, Union Pacific Coal Co., 


Rock Springs, Wyo. However, Mr. 
Dickinson was unable to attend and G. 
B. Pryde, Vice President and General 
Manager of the company presented the 
subject for him. 


GEORGE B. PRYDE, Vice President 
and General Manager, Union Pacific 
Coal Co.: 

“We have 17 operating mines in Wyo- 
ming. During the year 1916 we in- 
stalled, at one of the Hanna mines, a 
Thew electrically equipped loader. 
Since that time and at varying times we 
have installed three more. We have also 
at that particular mine 12 Joy 4 BU’s 
in operation. In Rock Springs at one of 
the mines, we have a Goodman Scraper 
Loader which has been operating now 
for about three months and at the same 
mine we have two Eickhoff conveyors 
working. At the Superior mines we 
have three conveyors of the Eickhoff 
type. That constitutes at the present 
time our loading equipment, although 
we plant further installations of scraper 
loaders in the very near future. 

“We have had remarkable success 
with the Eickhoffs. Our development 
work had become a problem and since 
putting in these Eickhoffs we feel that 
we have solved to a large extent the 
problem in driving in our work. Be- 
fore buying this scraper loader, we built 
a home-made loader consisting of two 
hoists and a scraper that we fabricated 
in our own shops. It was rather a 
crude affair, as all home-made devices 
are, but we sought first to get informa- 
tion on the rough control which was 
very necessary in long face work. After 
seven months operation with this old 
machine we decided to buy the scraper 
loader unit that we now have in opera- 
tion. With the home-made scraper we 
mined about 20,000 tons of coal in mining 
out a block 300 feet long and 500 feet 
wide. We were able to control the works 
very well. Our original plan was to 
take out this block of coal in long face 
and cave behind us. With the original 
machine we installed we found that the 
roof would not always cave to suit our 
working cycle. We are at present 
mining what we call a block system. We 
have mined out two blocks and are now 
working on the third. The first block 
we mined contained 10,000 tons of coal. 
We were rather unfortunate in this re- 
spect, for at the close of a week we had 
shut the face, and on Monday morning 
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it had caved completely and we had los: 
all the coal and timber. On the second 
block we were quite successful. We got 
about 11,000 tons out of that block. It 
caved, but we recovered about 90 per- 
cent of the timber, and that is quite an 
item. These timbers cost about $1.00 
each, plus the labor of taking them into 
the mine. 

“The scraper unit hauls about 3% 
tons per trip load of 28 cars and we 
have a drum hoist which stands at right 
angle to the working face. We haul 
the coal with a scraper into the con- 
and then into pit cars. This 
operation is quite successful. When we 
get the other scraper installations we 
plan to go back again to the long face 
and eave the gob behind us. 


veyors 


“At the Hanna mines we have rather 
unusual conditions. We have 35-ft. 
seams of coal on a 16 degree dip. We 
started first to take out with hand load- 
ers 8 ft. of coal. Then we shot down 
19 ft. of coal and loaded with the Thew 
loaders. During the last two years we 
have installed 12 Joy 4 BU’s which are 
quite successful. Of course all 12 are 
not running all the time. We keep one 
machine in the shop all of the time, re- 
pairing it. The objection to the hand 
loading principles was the slow rate of 
advance. With hand loaders we advance 
1 ft. per day and with Joy loaders 7 
ft. per day. 

“As to the cost, that is a very difficult 
thing to determine. In some of the 
newer installations particularly it is 
very hard to get an accurate estimate 
of the cost. The scraper loader is 
saving money, probably about 40c per 
ton, and that is true of the Eickhoff. 
The Joys have not made so very much 
money but that is not the fault of the 
machine. Formerly we did all the driv- 
ing of narrow work with machines and 
hand loaders, but now the Joys do that 
work and they ought to have a certain 
amount of credit for that. The Thew 
machines load about 75 tons per day and 
the Joys load about 100 tons per day. 
With the scraper loader during the 
month of April and for several days in 
March, or 32 consecutive working days, 
we loaded 346 tons per shift with a crew 
of 15 men including the foreman. We 
pay all of the men working around the 
loader $7.92 per day. That is the scale 
for eight hours work in Wyoming and 
the machine runner gets $8.30 per day. 
We find by making careful time studies 
on all of our loading equipment that 
there is a very large percentage of ad- 
ministrative delays. During March, 
our administrative delays were approx- 
imately 60 percent and delays on ac- 
count of repairs 40 percent, so our job, 
we feel to be, is cutting down those 
administrative delays. We feel we have 
accomplished some things with mechan- 


THE 


MINING CONGRESS JOURNAL 427 


Above, the Joy 
5 BU Loader. 
Below, the 
Goodman En- 
try Loader. 


ical loading but also we feel we have a 
long way to go.” 

Discussion: 

Mr. McAULIFFE 

“T said in the beginning that it was 
necessary to sell the theory of mechan- 
ization. Our people have bought it. As 
a matter of fact we have developed a 
substantial amount of rivalry between 
the superintendents in the different dis- 
tricts. They want novelties. 

“Mr. Pryde has spoken of adminis- 
trative losses. They exist through the 
coal mining industry everywhere. We 
put an engineer on the job of measur- 
ing them, and in June, when the en- 
gineering will get 
three or four young men to make time 
studies for this engineer. 

“Our people want mechanical loaders, 
and our men are not very far behind.” 

The general discussion following Mr. 
Pryde’s paper brought out the fact that 
the seam these loaders are working in 
is 12 ft. in thickness, the height of the 
coal being abnormal, running about 7 
ft. It out the fact that 
approximately four hours of each day 
is lost due to delays which occur prin- 
cipally in moving, and also because the 
coal has no which makes it 
necessary to take jack hammer drills 
and break the chunks the ma- 
chines can load them. The Joy ma- 
chines during their first year loaded 100 
tons per day, but are now loading 90 
tons per day, due to the fact that they 


colleges close we 


also brought 


cleavage 


before 


are used in driving the room necks, 
cross cuts and entries. The Union Pa- 
cific Coal Co. is probably the only com- 


pany in the world that has ever kept 
12 loaders in operation. They have done 
this at a cost of about 8c per ton, which 
they believe is due to good organization 
and a determination to succeed. 


SHAKING CONVEYOR LOADER AND 
ITS USE IN MINING COAL 
H. F. McCULLOUGH, Engineer, H. C. 
Frick Coke Co., Scottdale, Pa.: 
“There are now available a number of 
different types of mechanically satisfac- 


and substantial 


tory 
which will load coal at rates varying 


loading machines 


from one to four tons per minute. The 
problem is, first, to take the coal away 
from the loading machines as fast as 
they can pick it up; and, second, to pro- 
vide them continuously with a supply of 
suitably prepared coal ready to load out. 

“It is now generally recognized that 
any arrangement which involves the 
bringing up and removal of one mine 
wagon at a time to the loading machine 
will not permit anything like a realiza- 
tion of the full capacity of the loading 
machines. Some mode of transporva- 
tion other than mine car haulage must 
be resorted to. 

“Conveyors are the solution of the 
first problem, that of taking the coal 
away from the loading machines as fast 
as they can load it. 

“Many types of conveyors have been 
proposed and used for this purpose. 
Each type is or can be made to satis- 
factorily perform the service required. 

“While considering the shaker con- 
veyor for this service, 1t was recalled 
that if the forward end of such a con- 
veyor was lowered to the floor level, the 
oscillating or back and forward move- 
ment of the conveyor imparted a shovel- 
like action to the forward end and that 
such material as was within the range 
of its movement would be picked up and 
forced into and along the shaker con- 
veyor troughs. When the material 
within the range of the oscillating move- 
ment of the forward end of the con- 
veyor was disposed of, the shoveling 
action, of course, ceased. One manufac- 
turer of these shaker conveyors pro- 
vided a telescoping section for the for- 
ward end of the conveyor, arranged so 
that when the materia! within range had 
been disposed of, the conveyor would be 
stopped, the bolts holding the two 
telescoping troughs composing the front 
section removed, the section extended, 
the bolts replaced, and the conveyor 
again started to work at loading out the 
coal within the range of the new setting. 

“It was evident that the shaker con- 
veyor thus used constituted a combined 
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loader <nd conveyor insofar as concerned 
the material lying within the range of 
movement of any particular setting, but 
it was also evident that this was the 
limit of the exercise of its dual function, 
and to again bring it into play as a 
loader, that the conveyor would have to 
be stopped, the telescoping sections un- 
bolted, the forward end forced forward 
into new material, and then bolted up 
again. This was not mechanical load- 
ing, but it was, of course, evident that 
if some form of automatic feed were pro- 
vided for the telescoping forward sec- 
tion there would result a combined 
loader and conveyor of extreme 
plicity and effectiveness. 


sim- 


“On paper it looked as though we had 
in this mechanism, which we have chris- 
tened the shaker-conveyor-loader, some- 
thing deserving of development and 
steps were then taken to determine 
where and how it could be applied. 

“In the driving of headings it was evi- 
dent that, where shooting on the work- 
ing shifts was permitted, with under- 
cutting and drilling equipment localized 
in the place and with this shaker-con- 
veyor-loader, that a continuous cycle of 
undercutting, drilling, shooting and 
loading operations could be carried on, 
and that more efficient work and faster 
progress would be the result. 

“Such an arrangement as the shaker- 
conveyor-loader solves the problem of 


— 
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Fig. 1, Mr. McCullough’s Paper 
taking the coal away as fast as it can 
be loaded out, but not the problem of 
providing it continuously with a supply 
of suitably prepared coal ready to load 
out. Only as much coal as was thrown 
by one cut in the comparatively narrow 
room or heading was available at any 
one time. 

“Further consideration led to the idea 
of applying this mechanism to the load- 
ing out of longface coal. By the means 
now to be described the coal cannot only 
be taken away as fast as it can be 
loaded on long-faces, but a large supply 
of suitably prepared coal ready to load 
out can be kept continuously available 
for the shaker-conveyor-loader to work 
on. 

“Where wide headings are driven, a 
separate shaker-conveyor-loader unit 
complete with driving engine can be used 
for the face loading operation and ar- 
ranged to discharge its coal onto the 
heading conveyor. 

“With narrow headings and restricted 
space generally the shaker-conveyor- 
loader for the long-face can be driven 
by the heading shaker conveyor by 
transmitting the oscillating motion of 
the heading conveyor to the shaker-con- 
veyor-loader along the face by means of 
a bell-crank or a pair of rope segments 
as shown in Fig. 1. 

“Fig. 1 shows the detail 
ments for this method of 


arrange- 
procedure. 
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(A) is the end of the heading shaker 
conveyor which was placed while the 
heading was being driven. Onto the 
end of the heading conveyor is placed 
the extension trough (B). This is used 
so that a fixed relation may be main- 
tained between the drive gear (C) ana 
the end troughs of both heading and 
face conveyors, the drive gear being 
connected in to both end troughs so as 
to impart the oscillating motion of the 
heading conveyor troughs to those com- 
posing the face conveyor, 

“The shaker-conveyor-loader proper 
consists simply of a section of conveyor 
trough (E), with or without a widened 
shovel and (F), and another section of 
trough (G) meshed in or nested with it. 
The automatic feed device (H) serves 
either to maintain a fixed relation be- 
tween (E) and (G), or to advance (E) 
and (F) forward or backward with rela- 
tion to (G). 

“At the start of loading operations 
the trough (G) is positioned at the for- 
ward limit of its travel range along 
trough (E); trough (E) is placed on and 
nested with the first face conveyor 
trough (K) so that the rear end of 
trough (G) meets the forward end of 
trough (K). Troughs (G) and (K) are 
connected, the conveyor is started and 
the shovel end is started into the pile 
of shot-down coal by throwing the auto- 
matic feed into action. This forward 
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movement can be continued at any de- 
sired rate of speed until it equals the 
length of one conveyor trough. The 
connection between troughs (G) and (K) 
is then broken, trough (G) again moved 
forward on trough (E) to the limit of 
its travel thereon, a second trough (J) 
put in place and connections made, the 
conveyor started and the forward move- 
ment into the shot-down coal continued. 


“The difficulty with most longface 
loading schemes has been that they were 
too complicated to be practical or that 
the space required at the working faces 
exceeded that which could be kept open 
under the roof conditions that prevailed. 
It is difficult to conceive any loading 
device more simple than the shaker-con- 
veyor-loader, and with this scheme of 
long-face loading the span of roof to be 
maintained at the working faces is re- 
duced to the absolute minimum. It need 
only be equal to the depth of the under- 
cut. Furthermore, additional rows of 
timber may be set between the break 
row and the face. The only thing to be 
cleared is the conveyor, which is ordi- 
narily about 2 ft. wide. 


“One plan of procedure for long-face 
loading with the shaker-conveyor-loader 
is shown by Fig. 2, and may be described 
as follows: 

“This shows a panel of long-faces so 
arranged that five faces are being 
worked upon at all times and the de- 


Fig. 2, Mr. McCullough’s Paper 


velopment work necessary to keep pace 
is carried on simultaneously. 

“Face (F) is shown in the first stage. 
The face of coal has been shot down and 
is ready to be loaded out. The under- 
cutting machine and the conveyor pans 
needed along the face are stabled in the 
heading as shown. The coal at (a) is 
shovelled directly onto the heading con- 


veyor and space thus cleared for the 
automatic feed telescoping conveyor 
trough section which constitutes the 
shaker-conveyor-loader. The driving 


gear is placed and coupled into the junc- 
tion troughs and the loading out opera- 
tion is ready to start. 

“Face (E) is shown in the second 
stage. The shaker-conveyor-loader is in 
place and ready to operate. Operation 
is commenced by starting the forward 
end of the shaker-conveyor-loader into 
the pile of shot-down coal by throwing 
the automatic feed into action. 

“Face (D) is shown in the third 
stage. As soon as the first part of the 
face has been loaded out the undercut- 
ting machine can start making the next 
undercut, the scraper can throw the cut- 
tings directly onto the conveyor, and the 
shot holes may be drilled, charged and 
tamped. By this mode of working all 
the preparatory work for the next face 
of coal can be completed shortly after 
the loading out of the preceding cut is 
completed, as illustrated by Face (C). 


As soon as the new lime of props is set 
the face may be shot and the loading’ 
out of it proceeded with. Practically 
continuous operation is thus made pus- 
sible. 

“Face (C) is shown in the fourth 
stage. All of the shot-down coal is 
loaded out and the shaker-conveyor- 
loader has been removed from the face 
and stabled in the heading. Beginning 
at the forward end each section of 
trough is disconnected and dragged over 
the sections yet in place to the heading 
and stowed as shown. Successive sec- 
tions are likewise handled until the 
whole conveyor has been removed from 
the face and stowed ready for another 
loading cycle. When the undercutting 
is completed the cutting machine is also 
brought back to the heading. 

“Face (B) is shown in the fifth stage. 
As soon as the conveyor is removed 
from the face, it having been previously 
undercut and drilled, as above described, 
the plaeing of the new line of timber 
may be started from the center and car- 
ried on towards the ends of the face. 
When a portion of the new line of tim- 
ber is set, the drawing of the old line 
can commence and hence completed 
shortly after the new line is all set. The 
face is then shot and is again ready for 
loading out. 

“Face (A) has been drawn back to 
the barrier pillar line and the equip- 
ment removed. 
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“Face (G) is completely developed and 
ready to be worked back. As soon as 
face (B) is back to the barrier pillar 
line, the equipment in use on it will be 
moved to face (G). Face (H) is com- 
pletely developed except for the short 
lengths of barrier and air-course head- 
ings in which working is shown as still 
going on. Such parts of the conveyors 
placed for the handling of the coal from 
the development headings as are needed 
for the conveying of the face coal are 
left in place, as shown in the case of 
face (G). The development for face (1) 
is shown only partly completed. Here 
also is shown the method used when 
double headings are used. 

“Fig. 3 shows a proposed continuous 
panel system of long-face working 
wherein development work is kept at the 
minimum distance in advance of the sec- 
ond working. 

“By using the shaker-conveyor-loader 
and keeping an undercutting machine in 
each working place of the development 
work, a rapid rate of progress can be 
maintained and the area under develop- 
ment correspondingly reduced. 

“Experiment with this idea of a 
shaker-conveyor-loader and the idea of 
applying it to the loading out of long- 
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Fig. 3, Mr. McCullough’s Paper 


face coal has progressed far enough to 
justify the assertion that the ideas are 
practical and generally applicable to the 
mining of coal and other materials. The 
automatically advancing trough will load 
coal up to the limit of the conveyor to 
carry it away. The conveyor will carry 
the maximum amount of coal because 
the device can be continually kept headed 
into coal ready to load out, and can be 
fed into the coal at a rate whicn will 
develop the full capacity of the conveyor. 
What is needed is further development 
to adapt it to the various conditions and 
arrangements that will be encountered. 

“While discussing this scheme of a 
shaker-conveyor-loader and its applica- 
tion to the scheme of long-face working, 
above described, with Mr. Eugene Mc- 
Auliffe, president of the Union Pacific 
Coal Co., he informed me that he had 
just installed some shaker conveyors in 
the mines of his company for use in con- 
veying the coal away from the advanc- 
ing ends of development headings and 
that they were attempting to work out 
an automatic feed device for the forward 
end of the conveyor so as to facilitate 
the loading out of the coal. Several 
members of the Union Pacific Coal Co. 
staff had ideas as to the form of feed 
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device needed and they have developed 
these into satisfactory mechanisms one 
of which is shown at (H) in Fig. 1. 

“Having gone this far with the idea, 
they decided to try out the long-face 
loading scheme above described. They 
have put this into operation and I ex- 
pect that Messrs. McAuliffe, Pryde and 
Dickinson of the Union Pacific Coal Co. 
will tell of the results so far attained 
in the application of the idea.” 


Discussion: 
Mr. PRYDE: 


“As I said before, we have five Eick- 
hoff Conveyors working. Heretofore we 
have worked them and our rate of ad- 
vance had been very good. One day 
when we were in a hurry to get a place 
through for the scraper loader we drove 
a single place 12 ft. wide and 6% ft. 
high in 9 hours, and nearly every day 
we get three machine cuts, 15 tons to 
the cut, with a crew of three men, two 
men at the face and one man on the 
entry loading. 

“One of our superintendents, Mr. Mc- 
Carty, has developed an automatic feed 
for the Eickhoff, both for the narrow 
work and in the long face work. A 
week ago I saw this automatic device 
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eat into the coal—amounting to 15 tons 
in 16 minutes in the long face. We plan 
to adopt this automatic feed on the long 
faces as shown by figure (2) on Mr. 
McCullough’s print. 
cessful in controlling the roof on this 
long face, so we have decided to go to 
the step face 100 ft. in width as shown 
by Mr. McCullough’s print. We expect 
to be able to control the roof with this 
system. We feel that we cannot make 
any money shoveling coal on the con- 
veyor with hand shovels. We shall have 
to develop some system of automatic feed 
on these long faces, cutting down the 
number of men shoveling. It will be 
necessary of course in starting the con- 
veyor to shovel for about 13 ft. so as to 
get the conveyor started, but after that 
the remainder ought to be pretty well 
loaded with the automatic loader. One 
day, a week ago, we loaded 160 tons on 
a long face in 8 hours. We have sand- 
rock intrusions in our coal which inter- 
fere somewhat on the long faces with the 
successful operation of the Eickhoff con- 
veyors on the long face, because we have 
to dig them out. Another thing about 
this automatic feed, ‘we take the bug 
dust and spread it on the floor before 
shooting and this allows this large 
shovel arrangement, which represents 
the end of the Eickhoff unit, to under- 
mine the coal and the larger chunks fall 
on to the conveyor. The original width 
of the duck bill that Mr. McCarty de- 
signed was about 4 ft.” 


Mr. R. Y. WILLIAMS: 

“The thing that I like about Mr. Mc- 
Cullough’s paper is that in his long face 
mining he is able to reduce the amount 
of the over-hanging of the lever from 
the long face by the width that he had 
to keep open for the ordinary type of 
conveyor. In other words, I think that 
our main success in long face mining is 
going to be when we get away from the 
necessity of worrying about the beam 
of the roof that is supported mainly by 
projected pillars and come to the true 
long wall face which is long enough to 
give you real long wall action, which is 
a kind of lever functioning directly on 
the face of the coal. 

“Now the question is to be able to 
move that out far enough to enable the 
men to work safely. The scheme for 
providing that safety is with a rigid 
metal fabricated jack and we have had 
very good success, but any new scheme 
has, to have its kinks taken out, and con- 
sequently we don’t feel that we are 
ready to tell the details until we have 
gone far enough with it to be sure of 
them. The area in the mine where we 
were trying these metal jacks was very 
limited. We were able to operate two 
200-ft. faces and take them for a dis- 
tance of 200 ft. and 350 ft., respectively. 
We waited for nine months while we 


We were not suc- - 
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were developing a new mine next door. 
This mine is to have three 300-ft. faces, 
one of which has been going since the 
21st of April. On the two tests and on 
the new 300-ft. face, we were able to 
get a major break after we had gone 
85 ft. After the major break we got a 
roof fall behind the jacks every day 
without shooting and strangely enough 
the same men are today working on the 
300-ft. face that started the first of the 
200-ft. faces, and we have a waiting list 
for both the second and third 300-ft. 
faces when they come in. That will be 
within the next two months. We are 
using on the present face a Jeffrey Con- 
veyor, 300 ft. long. On the second one 
we are going to try the Eickhoff and 
as a result of the convention here I am 
inclined to think we will try the Eick- 
hoff with the duck bill. It looks very 
feasible.” 

In the discussion which followed it 
was brought out that the duck bill will 
load up to six tons per minute, and that 
the Union Pacific Co., has loaded two 
tons per minute with it. The Eickhoff 
conveyor will lift coal up a 7 percent 
grade. 


METHODS OF ADAPTING PRESENT 
STANDARD MINING SYSTEMS FOR 
BEST RESULTS WITH MECHANI- 
CAL LOADING 


W. L. McCOY, Mine Inspector, Bertha 
consumers Co., Pittsburgh, Pa.: 


“The two most important factors gov- 
erning mechanical loading that cannot 
be changed are: First, the nature of 
the coal and second, the roof and bot- 
tom. Under our first caption—the na- 
ture of the coal, we must consider what 
is commonly known as a free shooting 
coal or one that can be blasted in such 
shape that it makes it an easy matter 
for the loading machine of whatever 
type used to handle the product and at 
the same time produce a marketable 
domestic product. Next, the coal must 
be free from excessive impurities for 
the above reason, a marketable domes- 
tic product. 

“Under the nature of roof and bot- 
tom we have two sub-divisions, first the 
roof must be reasonably hard to elim- 
inate extensive timbering, second the 
bottom must be hard to prevent the mix- 
ture of dirt with the face coal. 

“Other important operating factors to 
be considered are: 


“(A) Electrically operated mechanical 
loaders should not be used in gaseous 
and dusty conditions. Where dry and 
dusty coal conditions exist, the proper 
preparation for mechanical loading is to 
use a spray of water on the cutter bar 
of the mining machine, thereby elim- 
inating the greatest source of coal dust 
in suspension caused by the handling of 
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the bug dust or fine cuttings made by 
the mining machines. 

“A motor may be gas proof and per- 
missible type, but due to the possibility 
of cable failure would be hazardous to 
operate where the above conditions 
obtain. 

“(B) Ventilation must be properly 
conducted through the loading section 
and should be so arranged that it will 
sweep the working face. 

“(C) Haulage must be carefully plan- 
ned to obtain maximum efficiency of the 
machine. With due respect to the man- 
ufacturer he quite frequently cites haul- 
age defect as the direct cause of the 
failure of the machine to function prop- 
erly. This is determined on by your 
local conditions. 

“(D) Power lines should be of ample 
capacity to meet extreme requirements 
and insure economic and efficient opera- 
tion of the machine. 

“T have taken the Pittsburgh seam be- 
cause I am more familiar with the con- 
ditions existing in that particular seam. 

“(E) Projection or lay-out of a mine 
for a room and pillar system in the 
Pittsburgh seam of coal should incor- 
porate: First, 40-ft. room centers. Sec- 
ond, rooms driven 24 ft. wide on ad- 
vance, which in 7-ft. coal and 6-ft. un- 
dercut, will produce approximately 40 
tons. Third, there should be at least 
six of these rooms to a machine sec- 
tion to produce a daily average of 160 
to 175 tons, which is, I believe, a pretty 
fair production from a loading machine. 
Fourth, room break-throughs should be 
driven wide enough to expedite the 
movement of a demountable wheel and 
tractor type loader, and eliminate the 
necessity of re-wheeling and tramming 
by rail from place to place, thus saving 
time and reducing actual operating de- 
lays. Fifth, the timbering is another 
factor to be considered—to insure safety 
to the operators of the machine and pro- 
tection of the latter; to reduce to a min- 
imum, inconvenience in the efficient oper- 
ation of the machine. Sixth, retreat or 
pillar work: The capacity is governed 
by purely local conditions; the 16-ft. 
rib on 160-ft. room can be cut over at 
rib on 160-ft. room can be cut over at 
far as the roof conditions will permit. 
It may be possible to modify the loader 
method and combine it with hand load- 
ing, which we have found to be most 
practicable and economical for complete 
recovery. It is really more economical 
to draw all stumps and shell pillars by 
hand. 

“Now in recapitulating these remarks, 
let me say first that in this discussion 
the system adopted has been that of 
room and pillar; second, mechanical load- 
ing theoretically is very efficient under 
normal conditions. In actual practice, 
the theoretical efficiency is reduced: 
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“A. By natural conditions beyond the 
control of man. 

“B. Frequently by the mechanical de- 
fects in the design or construction of the 
machine, which is due to the designer’s 
and manufacturer’s lock of a thorough 
knowledge of all conditions under which 
his machine must operate. 

“C. By failure to employ skilled oper- 
ators and repairmen. 

“D. By failure to study existing con- 
ditions and properly adapt the machine 
to the conditions. 

“E. The tendency to consider the ma- 
chine endowed with human intelligence 
with regard to the separation of im- 
purities from the coal while loading. 

“F, The frequent neglect of 
systematic timbering. 

“G. By the lack of proper offi- 
cial supervision at the working 
face. 

“It is a serious mistake to con- 
sider the installation of mechani- 
cal loaders for exclusive use on 
pillar work because the noise of 
the machine makes it practically 
impossible to hear the warning 
sounds (working of the roof and 
cracking of timber) that generally 
precede a rib fall, thus jeopardiz- 
ing the lives of the men and safety 
of the machine. Another very po- 
tent factor is the necessity of 
properly shooting the coal and 
placing it in position for ease and 
efficiency in loading as well as ef- 
fecting a fast and satisfactory cleanup 
for the cutting machine, with a mini- 
mum of hand labor. 

“It may be said in conclusion that 
many installations of mechanical loaders 
are doomed to failure from the start, 
due to the mental attitude of the mine 
management, who too often assumes 
that he has solved all of his loading 
problems by the purchase of a mechan- 
ical loader and all that remains to be 
done is to provide the machine with a 
dinner pail and assign it to a working 
place in the mine.” 


Discussion: 


STERLING L. LANIER, Jr., Norton Coal 

Mining Co., Nortonville, Ky.: 

“We have tried Goodman Scraper 
Loaders, and Joys and Jeffreys at vari- 
ous times and we have got pretty good 
results from all of them. In each in- 
stance we have made some saving. The 
vital thing is that the saving you ac- 
complish is sufficient to justify the large 
investment of thoroughly equipping any 
mine of a reasonably large tonnage. On 
that point the main thing is—what is 
your. wage scale? And is your wage 
scale going to decrease in the future. 
If it does your proportionate savings no 
doubt will be the same, but your dollars 
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and cents are going way down, while 
the manufacturer has never been known 
to reduce the cost of his equipment. 
Most loading machines today cost ten 
or twelve thousand dollars. Those are 
the popular prices. 

“We have achieved very satisfactory 
results with narrow work using the Jef- 
frey Shortwaloader in connection with 
the Jeffrey conveyors and I think where 
a new mine desires quick development 
you will make no mistake if you have 
sufficient head room to use those ma- 
chines for narrow work. In a recent 
test covering a month’s time, in which 
there were about 22 or 23 days of op- 
erating time, we, with one of these Short- 


Jeffrey “Shortwaloader” 


waloaders, drove a little over 600 ft. 
of entry, at a saving in cost of rela- 
tively, about 33 1/3 percent, on the hand 
loading method. This was very good and 
we are maintaining now an average of 
five and six falls a shift with this ma- 
chine, averaging about 5 ft. to the fall. 
We use five men on that equipment. The 
width of the working place to get five 
or six cuts a day is about 15 or 16 tons 
to the fall. We loaded in that period 
something over 1,400 tons, getting a 
little over 100 falls. The 43-A Short- 
waloader does not make as big lump 
coal as you would like to get if you 
have a commercial lump trade; how- 
ever, it does not entirely break up the 
lump. We get a reasonable percentage 
of lump, but not as much as _ hand- 
loaded coal. We have a good hard bot- 
tom in this mine, but got equally good 
results in a soft bottom mine.” 


Mr. EpWIN JOHNSON: 


“Mr. McCoy mentioned several dif- 
ficulties that stood in the way of the 
success of mechanical loaders. There 
are eight recognized defects in mechan- 
ical loading. One of these mechanical 
defects is squarely up to the manufac- 
turer. Mr. Lanier mentioned a while 
ago popular priced machines. If we 
determine the price of the machine first 
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and the quality afterwards we have 
gone at the thing backward. I believe 
there are no machines now that are in 
commercial use, as they are at present 
being built, that are not very much more 
able to stand up than they were a few 
years ago. Natural conditions no one 
has control over. Fitting the machines 
together is partly the fault of the man- 
ufacturer or the operator. That divides 
responsibility between those two. The 
other faults are not up to the manufac- 
turer at all. Some are under control 
of the operator and are his responsibil- 
ities. In spite of those difficulties it is 
possible, as Mr. Lanier said, to make 
a saving of 25 or 30 percent. The 
question is, whether you can make 
savings with low rates of labor. 
This is amply answered with some 
of the Southern districts which 
have -had marked success with 
mechanical loaders with the lowest 
wage scales. No one will doubt 
that reduction in the number of 
men employed under ground is in 
itself a safety feature which will 
result in fewer accidents.” 


GETTING MINE CARS TO AND 
FROM MECHANICAL 
LOADERS 
CH AS. GOTTSCHALK, 
Engr., Evansville, Ind.: 
“Serving the mechanical loader 
with empty mine cars at a rate 
which results in the minimum de- 
to the loader is a difficult problem 
fcr the principal reason that the rate 
of loading is seldom uniform. 

“For instance, it is not unusual to 
observe a loader upon first entering a 
room or working place, to load out the 
first few cars at the rate of a ton a 
minute or better, but in the same room 
it may require 5 minutes, or 10 minutes, 
or even 15 minutes to load a car when 
the standing coal is being loaded out. 


Cons. 


lay 


“I am referring to loading machines 
now employed in the Indiana and IIlli- 
nois fields averaging according to con- 
ditions from 125 to 175 tons per shift. 
It is apparent that if the machines could 
load uniformly at the average rate of 
one ton per minute and do useful work 
60 percent of the time, the output 
would be 288 tons per shift, and this is 
the approximate figure I predict will be 
accomplished by present machines when 
the problems involved are more gener- 
ally understood. 


“If coal is to be loaded at a uniform 
rate mechanically, the first problem is 
to bring the coal down in a free state, 
or employ a loading machine which is 
designed to mine as well as load, with 
or without blasting, as the case may be. 

“Second, where mine cars are em- 
ployed there should be a reservoir be- 
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tween the discharge of the loading ma- 
chine and the car, so that car changes 
can be made without stopping the load- 
ing machine. 

“Third, the maximum length of face 
should be prepared at each location that 
roof conditions will permit, so that the 
loader will have to make but few loca- 
tions per shift. 

“Fourth, each working place should be 
well lighted and ventilated. 

“Fifth, the partings for accumulation 
of loads and supply of empty cars should 
be long enough and sufficient extra cars 
on hand to provide surplus to draw on 
when unavoidable delays do occur. 

“Many other suggestions might be 
made, but I consider the above funda- 
mentals. 

“So while my subject deals with mak- 
ing car changes, the success of any plan 
that may be devised is so dependent 
upon the items just referred to, all con- 
tributing to loading at a uniform rate, 
that I cannot see how a balanced ar- 
rangement result without their 
previous mastery. 

“Not all operators look lightly upon 
the points just referréd to, and the re- 
sults they are obtaining are being re- 
flected in larger and larger output per 
machine. 

“T have referred to the desirability of 
getting a uniform flow of coal. Until 
this is accomplished within reasonable 
working limits, it is impossible to deal 
intelligently with the mechanics of car 
manipulation. For a practical demon- 
stration of the need of a uniform rate 
of loading, if it requires two locomo- 
tives to serve a loader at re-occurring 
periods, and one motor is sufficient in 
alternating periods, the result is that 
about 50 percent of the time the invest- 
ment in one locomotive and operator is 
a total loss. Also it becomes almost 
impossible to work out a main haulage 
schedule which will be efficient without 
demanding more idle cars for sidings 
than normally required. 

“When these problems have been con- 
sidered, and only then, will car changing 
efficiently be the main index of produc- 
tion per loader. 

“Considering a case where these prob- 
lems have been worked out with due re- 
gard to their importance, the problem 
of car changes becomes comparatively 
simple. In fact it almost vanishes. 
Under good conditions with no bad luck, 
around 290 tons have been loaded re- 
peatedly. This would represent an aver- 
age flow of coal of one ton per minute 
for approximately 60 percent of an 
eight-hour period. Leaving 192 minutes 
for car changes, moves, and delays. Pro- 
vided the work is in rooms and pillars 
in 6 ft. coal and break throughs loaded 
out, probably six moves would be re- 
quired. Time out for moves should fall 


well within 10 minutes per move, leav- 
ing 132 minutes. Allowing another half 
hour for attention to the loader would 
leave 102 minutes for car changes. Em- 
ploying a 5-ton car would require 58 
‘ar changes and would necessitate mak- 
ing a shift in 1% minutes. 

“If switches are kept within 150 feet 
of the loader the changes can be made 
well within the limit of 1% minutes 
per shift. 

“The arrangements of switches in 
rooms depends upon conditions which 
vary not only in different mines, but 
sometimes in the same mine. It de- 
pends also upon whether mules or loco- 
motives are employed, or a combination 
of both. 

“Where cars employed do not hold 
over 3% tons of machine loaded coal and 
grades are not severe, changes by mule 
have the advantage that by use of a 
small parting on the room the mule 
can hook onto either end of the car, and 
the storage and switching space can be 
maintained at a minimum length. The 
big disadvantage of using a mule, how- 
ever, is the clumsiness in shifting the 
ear during the process of loading in 
order to fill the car to maximum ca- 
pacity. The movement of the loading 
machine at the same time increases the 
difficulty in maintaining the proper re- 
lation of discharge to mine car. In 
rolling seams, the mule is at a much 
greater disadvantage than in moderately 
level beds. Under some conditions a 
mule and motor would work to good ad- 
vantage, but the exact system of tracks 
and combination of equipment for mak- 
ing car changes will remain in many 
respects a local problem. 

“The fact that as examples I have re- 
ferred to larger tonnages than it has 
been possible to consistently maintain, 
with certain types of equipment, may 
seem to many as being unfair. And 
especially to those whose hard work has 
made mechanical loading stand on its 
own feet, with average output much be- 
low the higher figures used. But it is 
these same fellows who have hit the high 
marks occasionally. And in coal mine 
production what seems like a_ record 
today, becomes commonplace tomorrow. 

“One of the few pioneer operators in 
mechanical loading only a few days ago, 
made the remark that mechanical load- 
ing was 10 percent equipment and 90 
percent organization. 

“At any rate, it does play a most im- 
portant part. To secure this organiza- 
tion requires men with ability to lead 
and inject the spirit of friendly com- 
petition among the different loader sec- 
tions. 

“Many skillful and loyal men utterly 
lack the power to give orders. Each 
machine should have _ this 
ability so as to be able to direct the 


operator 
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little gangs backing up the machine and 
keep them pepped up, so to speak. 

“My theory is that if you keep the 
coal coming off the end of the machine 
conveyor at a regular rate, the average 
organization will somehow contrive to 
take it away as immediately there is 
competition between the haulage gang 
and the loader crew, but if the coal is 
loaded in a dilatory manner, because of 
a poor operator or poor preparation, at 
the face, there is no possible arrange- 
ment for car manipulation that will 
make up for this deficiency.” 
Discussion: 

F. F. JORGENSEN, Cons. Engr., Superior 

Coal Co., Gillespie, Ill.: 

“T feel rather out of place in discus- 
sing this paper because we have no me- 
chanical loaders in our mines in Illi- 
nois. Many of you know of the union 
ruling in Illinois which prevents us 
from placing any mechanical loaders in 
the mines until a uniform scale had 
been made. If the mechanical loaders 
were used before this ruling went into 
effect it is permissible to continue the 
use of them and even add to the num- 
ber of machines, but if mechanical load- 
ers were not used before the ruling, we 
are not permitted to install any. I am 
in a state of perpetual perplexity where 
mechanical loaders are concerned. I 
have to revise my ideas on the whole 
subject about every month and some- 
times every day. After studying the 
problem very carefully I was thoroughly 
convinced that with any mechanical 
loader having a capacity of loading 175 
tons a day or better it would require 
either two mules or two locomotives to 
serve that mechanical loader. Imme- 
diately I find a mine that is getting out 
almost 309 tons a day and sometimes 
going well over 300 tons a day with only 
one locomotive serving it.” 
ADJOURNMENT. 


MECHANICAL LOADERS IN PILLAR 
WORK 
ROBERT WALLACE, Sup’t, Pocahontas 


Fuel Co., Pocahontas, Va.: 


“The mechanical coal loader used by 
the Pocahontas Fuel Co., Inc., in mining 
and loading coal from pillars, is known 
as the Coloder. This company mines the 
famous Number Three and Number 
Five seams of coal in McDowell and 
Mercer Counties, W. Va., and in Taze- 
well County, Va. 

“The machine is built in Columbus, 
Ohio, by The Coloder Co., and it may 
be described as follows: The machine 
consists of two swinging conveyors car- 
ried by a 4-wheeled truck. A 15-H. P. 
motor mounted on the front end of the 
frame drives the self-propel mechanism, 
which drives on all four wheels. For 
‘apid moving from place to place, a 
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Getting ready to load coal from end of 
pillar in Pocahontas mine 


gathering motor is generally used, and 
the self-propel unit is used only during 
the loading process. The gathering con- 
veyor is a 60-in. steel plate 14 ft. long, 
which is pivoted over the hopper at the 
rear end and its forward end rests on 
the mine floor. The flat front end is 
carried on a small pony truck when the 
machine is being moved about the mine. 
The gathering conveyor is arranged to 
form two troughs, which carry the load- 
ing and return pass of the gathering 
chain. This gathering chain is a series 
of 4-wheeled carriers which hold con- 
veying arms. The con- 
nected by heavy forged links to form 
an endless chain. 
the rear of the gathering conveyor from 
which the coal is carried over into the 


carriers are 


mine car, by a drag flight conveyor. A 
30-H. P. reversible motor drives both 


An 8-H. P. motor mounted on 
the gathering conveyor drives a pocket 
sheave, which pulls in either direction 
on a chain extending from one side of 
the room to the other, held at its ends 
by roof or rib jacks. Coal is gathered 
by alternate right, left and forward 
movements of the gathering conveyor 
over the mine floor. The loading is con- 
tinuous as long as there is room in the 
mine car for more coal. These machines 
are built as low as 42 in. above the rail, 
and as high as 63 in. above the rail, 
depending upon the mine car used. 

“The power consumed is about .2 kil- 
owatts per The cost of repair 
parts and repair labor during 1925 was 
$0.030 per ton. On 25 machines in use, 
the loss of loading time, due to mechan- 
ical and electrical failure, averaged 
9.18 minutes per shift for about 6,000 
shifts. 

“Pillars are, and for years 
have been, successfully extracted in the 
mines by methods in which loading ma- 
chines take the place of miners. When 
loading machines are used, the area of 
live working for a given output is about 
one-third that required when the hand 
loading method is used. The extraction 
swift that few timbers 


chains. 


hour. 


several 


is so are re- 


There is a hopper at* 


Place cut and shot and ready for loading 
machine 


quired and these need no resetting, as 
is generally required in pillar work by 
hand loading. Less slate is handled and 
more lump coal is obtained, because less 
settles 
on the coal in 
pillar sections. 
Fillar coal can 
be loaded by 
machines at a 
lower cost than 
by hand; in 
fact, the Poca- 
hontas Fuel 
Co. claims 
that the 
of pillar 
mining, ex- 
cluding the 
cost of timber- 
ing, is less 
than the 
Wallace of coal. 

Where loading 
machines are used, it has justified this 
claim by increasing the width of the 
room pillar. 
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MACHINES INCREASE SPEED AND SAFETY 


“Safety in pillar work is greatly in- 


creased by the use of Coloders. With 
hand loading methods, no more than 


two men can work in a split or stump 
of a pillar. With an average mine car 
capacity of 3% tons, four cars would 
constitute a fair work for one 
miner in a pillar section; consequently 
two men will recover only about 26 tons 
of coal from one pillar per day. By 


day’s 


loading out one or two cuts per shift, 
it is possible to increase the output by 


loading machines, from that pillar, to 
as much as 100 to 200 tons per shift 


according to the method of working, 
whether off the butt or by splitting the 
pillar and removing the stump. With 
loading machines the coal is removed 
from four to eight times as fast as by 
hand. In proportion to the increased 
speed, safety is also increased. 


“Speed also assists by reducing the 
quantity of slate to be handled and by 


Cutting coal and splitting the pillar. 
Snubbing cut at angle of two inches to 
the foot forms wedge shape to the floor 


decreasing the number of timbers to be 
set. The claim for increased safety is 
substantiated by the fact that not a man 
of a loading crew has been fatally in- 
jured during the last five years, while 


these machines have loaded more than 
4,009,000 tons. 
PREPARATION OF COAL FOR LOADING 


MACHINES 

“Snubbing is common practice in the 
mines of this company. Especially does 
this practice prevail in the West Mine, 
where pillar drawing is in the major- 
ity. A breast machine has been recon- 
structed so as to make a cut at an angle 
of 1% in. to 2 in. per foot. 
from a position on a track. The truck 
of the machine is mounted on 10-in. 
wheels and carries a revolving inclined 
frame on which the cutting gear oper- 
The cutter bar is fed forward 
mechanically and cuts a kerf or wedge 
shape, starting about 20 in. high and 
finishing at or near the pavement. The 
cutter bar is 10 ft. long, and 
place 18 to 20 ft. wide. 


It operates 


ates. 


cuts a 


CREW ORGANIZATION 

“All of the mine labor employed to 
mine and load the coal is included in a 
crew under the charge of a 
The 
cutters, 
men, 
and 


foreman. 
shot-firers, 
timbermen, 


includes drillers, 
trackmen, 
brakemen, loader crew, slatemen 
foreman. The number of men in 
the crew and the tonnage produced de- 
pend upon local conditions. A crew of 
18 to 25 men perform all the duties in- 
cident to the mining and loading and 


crew 
motor- 


gathering of 300 to 400 net tons of 
coal per 9-hour shift. These figures 
show a yield of 16 net tons of coal! 


per man-day for coal delivered on the 
sidetrack. 

“During 1925, the loading machines 
working in seven mines produced 1,709,- 
132 net tons of coal and averaged 17,- 
688 net tons each for the year. The 
real significance of the record can only 
be appreciated when the total tonnage 
on which it is based and the number of 
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mines which took part in that produc- 
tion are considered. Outstanding one- 
day records of high output per individ- 
ual machine are not the foundation up- 
on which the success of mechanical load- 
ing is based, but rather the day in and 
day out, year in and year out perform- 
ance of the machine in use. The con- 
sistent and ever-increasing efficiency in 
mass production is more vital than the 
best individual production or record. 
“One particular point I wish to call 
to the attention of you gentlemen: You 
say all you want, and say what 
you like, about the mechanical loading 
machine, and 


can 


“an even send “him” back 
to work a double shift, and there is no 
danger of his talking back to you. These 
things are a great comfort to the of- 
ficials of a mine and help to keep peace 
in the family. 

“The difference in cost per 
tween hand loading and machine load- 
ing is from .20 to .25 cents per ton, and 


ton be- 


according to local conditions. 

“Of first importance to the contin- 
uous and economical production of coal 
are uniformity of tonnage and low cost 
per ton, which features are afforded by 
loading machines. Much greater con- 
centration is effected by the use of load- 
ing machines, and this results in closer 
supervision, which in turn brings about 
higher recovery, greater safety and bet- 
ter preparation.” 

Discussion: 
W. J. GprMAN, of Huntington, W. Va.: 

“Mechanical loading not only in the 
Pocahontas field but m other fields is 
they are 
very successful on pillar work. 
point that Mr. 
Wallace hit on was the live workings 


making great progress and 


“A very important 
necessary with loading machines on pil- 
He claims that the area or the 
live workings for a given amount of 


lars. 


tonnage is cut down two-thirds. That 
brings out a point also that is very in- 
teresting in the way of safety. When 


you can get your loading done in a small 
section you can have closer supervision 
over the blasting, loading, transporta- 
tion and safety of the men. That 
been borne out by the experience of the 
They have loaded 
3,000,000 tons with the loading machine 
without a fatal accident caused by the 
machine itself. They have had other ac- 
but nothing that apply 
right to the mechanical loader. That is 
quite a record because naturally when 


has 


Pocahontas Fuel Co. 


cidents could 


developing on a large scale, a mechan- 
ical loader or any mechanical loaders, 
it is a big problem, and to get away 
without any accidents is quite a good 
The mechanical loader 
pillar work is very successful.” 


record. in the 
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MECHANICAL LOADING 

AND ENTRIES 

I, N. BAYLESS, Superintendent of the 
Union Colliery Co., Dowell, Ill.: 


IN ROOMS 


“While we haven’t mechanically loaded 


coal in tons up in the millions we be- 


lieve we have made 


some progress in 
mechanical loading. Our first experi- 
ence with mechanical loading was in 
rock work in December, 1922. We had 


some rock work to do and we bought a 
Conway loader which was very success- 
ful; by that we should be 
able to il also with this loader, 
or with a mechanical loader. Our next 
step was to buy a second-hand Myers- 
Whaley machine. We _ had 
varied success with it. We loaded coal 
up to 118 tons per shift. Our next step 
was to buy a 


decided we 
load cor 


loading 


Goodman power shovel. 
This power shovel had been developed 
in the salt New York and 


it had tried out In a 


mines up in 


never been 


cual 
mine. We got the Goodman power 
shovel in October, 1924. Of course we 


had to educate ourselves to the use of 


the shovel, but we stayed at it consist- 
ently and while for a time we didn’t get 
any big success we demonstrated to our 
own satisfaction that we could load coal 
mechanically and that the Goodman 
power would load coal. We 
started in and worked with it possibly a 
month before we got 
tonnage. We did 


shovel 


increased 
not want to change 
our system of mining until we had tried 
out thoroughly mechanical loading. Our 
system is the panel system, room anda 
pillar work. The machine 1s 
a machine that will load in wide places 
and therefore we 


any 


Goodman 


put this machine in 
some rooms with the Myers-Whaley ma- 
chine or 

“We served 
with one 
chine, 
finally 


in the same section. 
both of 
locomotive 
with 


decided 


machines 
mine ma- 
success, and we 
that we did not have 
enough territory in this particular sec- 
tion to operate the two 
cessfully. 


these 
and one 


varied 


machines suc- 
We secure.| another Goodman 
nower shovel and moved the two of them 
to another pair of panels, which had 20 
rooms on the complete panel, or pair. 
We started out with the two machines 
by putting one of the machines in No. 
1 room and one in No. 2 room, and serv- 
ing them with one motor and one min- 
ing machine. We tried that way for 
some little time until we found out that 
one mining machine and one locomotive 
would not serve two loading machines. 
We immediately put on another mining 
machine, or a mining machine to each 
machine, locomotive to 
During this time 
quite a number of 
problems in shooting, ete. Some days 
we would have plenty of loose coal to 
load, other would not have. 
Therefore, we had to make a study of 


loading and a 
each loading machine. 


we had developed 


days we 
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the shooting of our coal to make a suc- 
cess of the loaders. After we put a 
locomotive aiter each loading machine 
our tonnage per machine shift immedi- 
ately increased considerably. 

“In January, 1926, we tried a Joy ma- 
chine that was especially built with a 
wider throat and wider conveyor. We 
built up from step to step until at the 
present time we have eight Joy ma- 
chines. We have six woodman power 
shovel machines and two Jeffrey pit car 
loaders. We are operating at this time 
practically 100 percent mechanically. 
We started this about April 27. At the 
present time we are getting very good 
results from mechanical loading, and 
haven’t changed our system of mining 
any. We are trying to drive entries 
with Joy machines and the Jeffrey pit 
car loaders, loading room coal with the 
Goodman machines. 

“We had of course, our problems in 
cleaning coal. There was no way that 
we found to mix hand-loaded coal with 
mechanically loaded coal. We thought 


if we could clean that mechanically 
loaded coal we could load the two to- 
gether. We are now doing that and are 


getting as clean a coal as we would get 
by hand loading. We have had analyses 
made which really prove that we are 
doing it. As far as records are con- 
cerned, I have a number of records here 
for days, for months and for a period 
of six months. However, I don’t think 
that it is the policy at this time to go 
ahead and give records. I have three 
days straight mechanical operation here. 
The six Goodman loading machines on 
May 8 loaded 1,777.79 tons or averaged 
296.3 tons per eight-hour shift. 

“The machine that loaded the most 


tonnage on that date loaded 408.9 tons. 
The 


machine that loaded the smallest 
amount of tonnage was 229 tons. I 


might say that the average with what we 
call a number five and six machine was 
low, for the simple reason that the oper- 
ator had just started. At that time we 
had 


six Joy machines. The six Joy 
machines loaded 1,358 tons. The two 
Jeffrey pit cars were double shifted. 


We have three men who shovel on to 
those Jeffrey pit cars and the average 
per shift was very low. We are getting 
an average of approximately 55 tons per 
shift on each Jeffrey pit car loader or 
110 tons per shift on the two. That is 
about our average. 

“As to who operate these 
machines. Our two Goodman machines 
are operated on one motor. We will 
start one machine in No. 1 room on one 
entry and one machine in No. 10 room 
on another entry. 
Sullivan shearing 
coal on the track. 


the men 


The two men on the 
machine shear the 
We timber down the 
center of the room in using the Good- 


man machine. We have now in opera- 
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tion two Joy shearing machines that are 
on caterpillars. We shear the coal twice 
with them and that eliminates two 
snubbers. Instead of 28 men to the 
two machines we now have 26 men to 
the two machines. As I said we are 
working the Joys in entries. We ex- 
perimented and as far as my knowing 
at this time to just what extent we will! 
go in mechanical loading—I do not 
know. I don’t think there is anyone at 
this time who can tell us what we can 
eventually do with mechanical loading. 
The big problem is a matter of educa- 
tion. Not education of the men at the 
mines, but education of the manage- 
ment. They must educate themselves 
and they must be liberal in allowing 
for a number of mistakes. We have 
had the ordinary run of minor accidents 
but we have had no serious accidents 
due to mechanical loading.” 


Discussion: 

L. B. SMITH, Assistant to the President, 
Chicago, Wilmington & Franklin Coal 

“There are one or two things to be 
considered when you are contemplating 
changing over to machine loading from 
hand mining. In the first place if you 
have a shaft mine and your output is 
limited by the size of the pit cars, it is 
necessary to figure what effect the load- 
ing of your pit cars by machine is going 
to have on your total output. I do not 
believe it is possible to get as big a 
tonnage on a pit car when loaded by 
machine as it is by hand loading, and 
your output if you have reached the 
capacity of your hoist will be limited to 
some extent. The benefits of mechan- 
ical loading will offset all of these 
things, but that is a point to be consid- 
ered in figuring the cost. Another and 
more serious problem is the cleaning of 
the coal. I do not believe from our 
experience, that the mechanically loaded 
coal in the large sizes, where you have 
any impurities in your coal to start 
with, is very much dirtier when it gets 
on top than hand loaded coal. Some 
provision must be made to clean it for 
a competitive market. 

“Another point in observing records 
of mechanical loading is the very large 
variation that you -get from day to day. 
As men get more experienced in the op- 
eration of the machines these variations 
will gradually be reduced, but at the 
present time from any records that I 
have been able to obtain the tonnage pro- 
duced on one or two or three days can- 
not be approximated over a period of 
any extent or with a large number of 
machines. That should also be taken 
into consideration. At this time we are 
still in what I call the experimental 
stage. At the New Orient Mine, where 
we are operating machines, we are grad- 


ually eliminating difficulties and it is an 
inspiration to find somebody who is get- 
ting the big tonnages that Mr. Bayless 
has been getting.” 

Mr. McAULIFFE: 

“Without reflecting on the labor that 
lives in Southern Illinois, I do know 
from my experience that that labor is 
quite as critical as any other labor in 
the world. Again it is a problem of 
education. Those men have undoubtedly 
a very good side and when they are 
finally convinced they will go along and 
undoubtedly Mr. Bayless has convinced 
a good many of his men that mechaniza- 
tion is a very good thing and is a grow- 
ing institution. The conditions as re- 
gards bottom and top and caving at the 
Kathleen Mine were not the very best, 
there were numerous faults, and all of 
those things Dr. Young has had to con- 
tend with. I would say that his con- 
ditions are not better than mean. 

“Now, Mr. Smith has said very prop- 
erly that we will get most extraordinary 
differences in the day’s output of indi- 
vidual machines. 
perience. 


That has been our ex- 
Sometimes we will start in 
with perfect good faith and wind up 
with 20 tons. Those things will grad- 
ually iron out. Then again in a large 
operation when you are fully mechan- 
ized, or even in a medium sized opera- 


+ tion, the machines that fall down will 


be balanced to a large extent by those 
that do well, so that at the end of the 
day you will get the same tonnage that 
you got yesterday.” 


MECHANICAL LOADING OF TOP 

AND BOTTOM ROCK IN ENTRIES 
A. C. HOHNKE, Sup’t, Russell Coal 

Mining Co., Clymer, Pa.: 

“In submitting this paper on ‘Me- 
chanical Loading of Top and Bottom 
Rock in Entries,’ I feel that a brief de- 
scription of the mine in which I have 
used machines and the method of mining 
is essential to a clear understanding of 
our use of machines. 

“The mine I have reference to is the 
Russell Coal Mining Co. No. 45 mine of 
the Peale, Peacock and Kerr interests at 
Clymer, Pa. The seam we are working 
is the ‘B’ or Miller seam which at this 
mine averages in height about 38 inches 
of clean coal; immediately over which 
is 4 inches of ‘boney.’ The roof is a 
laminated shale and the bottom is a 
bastard fire clay. 

“The rise workings in this mine are 
on the three entry system and the dip 
workings on the four entry system. All 
entries are driven 11 ft. wide and suffi- 
cient top or bottom taken to give a clear- 
ance of at least 6 ft. from the rail to the 
roof. It is our practice to take top 
rather than bottom, but as the bottom 
has many rolls, it is often necessary, 
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after driving some distance ahead, to 
return and take bottom and make grades. 

“This mine was opened in the summer 
of 1923 and, as we were very anxious 
to get rapid development and knew that 
we would have a great deal of rock work, 
we decided to load our rock mechanically 
and for that purpose a Myers-Whaley 
shovel was purchased and put into oper- 
ation in August of that year. This ma- 
chine proved so successful in handling 
our rock, that a second machine was 
purchased and put into operation the 
following February. 

“With these two machines we have 
taken a total, to date of 11,000 yards of 
top rock, from 36 to 50 in. thick, 11 ft. 
wide, and have also taken, to make 
grades, 2,000 yards of bottom rock from 
a few inches to as much as 9 ft. thick, 
machines being used to do all brushing 
and grading necessary in the mine. 

“When we put our first machine in 
operation we had to feel our way and 
work out a system for its use, for at 
that time there was no other machines 
being used for this class of work and 
we were therefore not in a position to 
profit by the experience of others. 

“The system we found to give us the 
best results in handling top rock and 
which we finally adopted after making 
a number of experiments is as follows: 

“We load the coal out by hand for a 
distance of at least 100 ft. or more, 
laying permanent rail and we go before 
any rock is taken, and in preparing 
places for shovel we pay quite a little 
attention to our shooting, for if rock is 
not properly shot a great deal of hand 
sledging or mud capping is necessary 
which retards the progress. 
We have found, however, that where two 
shots are fixed simultaneously, one von 
either rib, that practically no sledging 
or mud capping is necessary; the rock 
being well broken and the entry nicely 
squared up. As soon thereafter as coal 
has been loaded out and permanent rail 
laid, a portable compressor is moved up 
and rotor drills with 12-ft. steel, are 
used to drive one hole on each rib, and 
shots are fired simultaneously by a low 
voltage battery. After two or more 
shots are down or enough to enable 
drillers to drill and shoot workings from 
the top of the rock pile without imier- 
fering with the shovel, the loading ma- 
chine follows into the heading and up 
to the face. Sometimes if coal has been 
taken out far enough ahead there may 
be a week’s work for the machine in on2 
heading, but we never have less than 
a shift’s work for it in any one place. 

“We have found that in shoveling on 
top of the rail in this manner no clean 
up work is necessary back of machines 
as the fine rock left is just sufficient to 
ballast the road nicely. 


seriously 


“With further reference to our method 
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Myers-Whaley Shoveling Machine 


of shooting, wherever practicable we 
shoot the rock the entire distance to the 
face before the machine moves in. This 
prevents any delay for shooting and in- 
sures continuous operation of loading 
machine, barring delays due to shifting 
cars and waiting on trips. Under these 
circumstances we are consistently aver- 
aging a loading of 80 one and a half 
ton cars per shift. Our record for this 
work was 126 cars in an 8-hour shift. 
During this run cars were loaded at an 
average rate of 14% minutes per car. 

“For taking top rock with machine we 
consider the following a full crew: 

“Two men to drill and shoot. 

“One man to operate loading machine. 

“One man as loading machine helper. 

“And where grades are so steep that 
it cuts down our efficiency to handle 
ears by hand, one motorman is added. 

“As I have mentioned before, we do 
not take bottom except to make grades, 
but in taking same, machines have 
proved equally successful in reducing 
our costs and speeding development. 

“In taking bottom it is not possible to 
make the same yardage as when taking 
top, due to the fact that track has to be 
laid for the machine as it advances and 
that sometimes the machine is held up 
while drilling and shooting is done. The 
delay incidental to laying track we have 
very much reduced by the use of 7-ft. 
built up sections of track that can be 
laid in 10 minutes and in taking bottom 
we drop our shovel so that it operates 
about 8 in. below top of rail, thus mak- 
ing its own bottom. 

“When we use machine on bottom 
work a crew consists of three men who 
operate machine, drill, shoot, lay track, 
shift cars, ete. The average loading 
under these conditions is about 40 cars 
per 8-hour shift. 


“Having operated these machines for 
nearly three years, part of which time 
they were on double shift, I think the 
following figures as to maintenance 
costs may be of interest: 


Lubrication, waste, etc., 50 cents 
per day or one-third cent per ton. 
Actual cost of replacement ma- 


terial figures on tonnage handled, 2 

cents per ton. 

Labor on repairing machines based 
on actual tonnage handled, one-third 
cent per ton. 

Total cost of maintenance and up- 
keep 22-3 cents per ton. 

“As my experience with machines has 
been in a new mine where no yardage 
scale had been established for taking 
rock by contract, I am in no position to 
state our exact saving per yard by use 
of machines, but for sake of comparison 
will give the yardage rates in an adjoin- 
ing mine where conditions are the same 
and will tompare 
costs for similar work. 


them with machine 


“In the mine I have reference to, the 
contract price for taking top rock 24 in. 
in thickness is $3.27 per linear yard or 
13.6 cents per entries 11 ft. 
wide and costs of hand loading as com- 
pared to machine loading are as follows: 


inch for 


Hand Machine 

Height loading loading Saving A 

Oo cost per cost per per saving 
rock yard yard yard of 
Cee $3.27 $2.45 $.82 25.0% 
1.08 2.82 1.26 30.9% 
1.89 3.09 36.8% 
71 3.26 2.45 42.9% 
6.52 3.40 3.12 49.9% 


“In closing I would say that the sav- 
ing in actual cost of brushing with ma- 
chines, although large, is often of 
secondary importance as compared with 
the indirect saving gained from the 
speed with which work is accomplished. 


“As an example of this, take an 11-ft. 
entry as loaded by hand. In an entry 
of this width only two men can load 
efficiently (any more would be in each 
other’s way) and on an average these 
two men will load about 24 tons of ma- 
terial per shift. On the other hand, in 
an entry of similar size, the loading 
machine with a crew consisting of from 
3 to 5 men, depending on conditions, 
will load approximately 120 tons per 
shift, thereby increasing tonnage han- 
dled and yardage gained about 5 times. 

“In my opinion, therefore, I consider 
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that the rapid development that can be 
secured by use of machines is of even 
greater value than the direct saving 
over hand loading costs and that to se- 
cure the full benefit from use of ma- 
chines rock should be properly shot and 
an efficient system of car shifting 
worked out; in other words, it’s not what 
the machine will do, but what you do, 
that will make their use a success or a 
failure.” 


Discussion: 


L. W. HOUSEHOLDER, Chief Engineer, 
Rochester & Pittsburgh Coal & Iron 
Co.: 


“In discussing Mr. Hohnke’s paper— 
in reference to taking top and bottom 
with Myers-Whaley machines, we have 
been using these machines for four or 
five years and have had very remark- 
able success. Our savings in a number 
of cases are somewhat larger than those 
quoted by Mr. Hohnke, but the two or 
three most important things that must 
be done in order to make these machines 
a success are: that first, your cars must 
be low enough that you can mine out 
the coal ahead at least 50 ft., in order 
to make any required saving. In other 
words you have to take the coal out and 
then bring your compresser in and make 
a real job of shooting your rock. You 
can’t take out one or two cuts and make 
a success of it. If you get your cars 
right up to the face and take your coal 
out ahead of your rock and have two 
or three shifts you will have a good 
paying proposition. 

“Second, you must have somebody who 
understands thoroughly the _ shooting 
and drilling of rock. This work must 
be handled by people who know how to 
break this rock up in chunks 12 or 15 
in. square, because if you get flat slabs 
the machine won’t handle them. We 
have had a great deal of experience on 
these machines in driving solid rock 
tunnels. We just completed a 1,200-ft. 
tunnel that had an average width of 11 
ft. and about 6 ft. high. We tried this 
tunnel by hand work and we finally put 
in a Myers-Whaley machine and we 
saved on this job about $25.00 a yard 
over hand work. The up-keep of these 
machines compares very favorably with 
what Mr. Hohnke told you. We have 
had very little trouble and very little 
delayed time due to break-downs or re- 
pair work. One most important thing 
that you must bear in mind is that you 
must keep good power. The motor 
rating is none too large and it is abso- 
lutely essential that you have full volt- 
age at all times.” 


™ 
| 
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METHODS FOR MINING THIN FLAT 


SEAMS WITH 
EQUIPMENT 


This paper was to have been presented 
by Mr. C. W. Wagner, Engineer, Glen 
Alden Coal Co., Scranton, Pa., but a 
train wreck prevented his arrival in 
time for the discussion. Mr. Charles 
Enzian, of the Berwind-White Co., dis- 
cussed the subject. 


MECHANICAL 


CHARLES ENZIAN, Chief Engineer, 
Berwind-White Coal Mining Co., 
Windber, Pa.: 


“I am most familiar with the Central 
Pennsylvania district which the univer- 
sal system of mining is the room and 
pillar. The Berwind-White Coal Mining 
Co. have, however, had some experience 
with other systems of mining. The long 
wall system on the advancing has been 
tried and found very satisfactory. The 
roof conditions were very difficult, be- 
ing a burden of approximately 600 or 
700 ft., the immediately overlying part 
being soft. The face was supported by 
means of 15-ft. packed walls. The rock 
for these packed walls was brushed from 
15-ft. trenches. The coal was undercut 
at the beginning of the face and then 
blasted and loaded into Link Belt con- 
veyors by day miners. Later these men 
were paid on a task basis. The con- 


. 
veyor of course discharged the coal into 


the mine cars along the long wall cutting. 


“The Miller Seam in that district con- 
tains a large number of rows in the fire 
tlay bottom and also a large number of 
clay veins which you of course recog- 
nize as very serious factors to contend 
with. This system was satisfactory 
however, but was discontinued through 
a change of operating officials and other 
conditions beyond the control of the 
management. 

“Just recently a long wall system has 
been tried in another of the Windber 
mines which has advanced under the re- 
retreating system and retreated up- 
grade. This, as you will recognize im- 
mediately, has the advantage of self- 
drainage. This face was worked by 
hand and also by machine under-cut- 
ting. The results per man-shift are ap- 
proximately the same, but on account of 
the peculiar construction of our coal 
and roof conditions it is only fair to say 
that the under-cutting machine could 
not perform to an advantage and it has 
since been discontinued, The yield per 
man-shift, however, has not been ma- 
terially increased under the hand min- 
ing and is about an even break. On 
that phase the rock packed walls were 
also used, but on account of heavier 
roof the packed walls were built 10 ft. 
wide with 10-ft. trenches between. The 
cost of building the packed walls and 
the additional timber required did not 
result in a favorable per ton cost. They 


are still continuing it and are gaining 
experience. 

“The Miller Seam floor contains in 
addition to a large number of rolls, a 
thick belt of black slate and very con- 
sistently the clay seams are present of 
course. In this entire face there has 
not been a single shift in which we had 
less than five rolls, two clay veins and 
a black slate. We feel that the results 
that have been obtained are representa- 
tive of the maximum difficulties that 
might reasonably be expected in the 
Miller Seam. 

“Another system that has been tried 
and so far has proven very successful 
is the Conveyor system on the work in 
rooms and pillars. Our experience in 
that has not progressed far enough to 
give dependable data, but the tons per 
man-shift have very materially 
creased over the hand loading method 
and we expect to work this conveyor on 
the block system, drive up the room 
24 ft. wide and bring back a 36-ft. 
pillar with two of the sectional face con- 
veyors. The average per man-shift to 
date is approximately 11 tons. All 
these systems, however, include the very 
serious problem of manual labor. No 
mechanical system will be entirely sat- 
isfactory until the maximum amount of 
manual labor has been reduced. As one 
of our co-workers has said, the only 
mechanical system that will be a suc- 
cess is that system that will take work 
out of work. We have continued our 
studies and investigations and through 
the kind cooperation of our neighbor- 
ing operators, we have had an oppor- 
tunity to study their mechanical system. 

“I should have said probably at the 
outset that the coal of the Miller Seam 
in the Windber district averages 3 ft. 
3 in. You will recognize of course the 
impracticability of the common type of 
loading machines. It will be necessary 
to design a more or less special machine 
for our conditions. 

“Another system, which we feel gives 
great promise is the scraper system, 
scoop and scraper system, and we are at 
the present time installing a Goodman 
Type B Entryloader. We will experi- 
ment with one block at first and if that 
proves successful, especially as to roof 
control, and the cost basis, it is expected 
that more will be installed. That sys- 
tem of mechanical loading which is also 
partly a mining machine appears to pos- 
sess the greatest promise of taking the 
sting out of labor. At first we will load 
into mine cars supplied by a run-around 
track, with motor, and then feed to the 
loading machine by room hoists with 
remote control. If more than two ma- 
chines will be installed on an entry it 
is our present plan to install a thor- 
oughfare conveyor, probably a belt type, 
throughout the entire room heading 
length. 
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“From a hurried and casual survey 
of this subject, I have jotted down a 
few salient points which we feel must 
apply to any system of mining thin 
seams. First the coal must present 
favorable mine conditions; second, it 
must involve the least amount of manual 
labor; third, it must present the greatest 
factor of safety to your employe; 
fourth, it will be necessary to have 
favorable operating conditions and the 
officials and workmen must possess the 
proper psychology, because as we now 
recognize and have been told by a num- 
ber of speakers today, anyone who en- 
ters the field of mine mechanization 
must be prepared to meet and endure 
and overcome keen disappointment. 

“Another factor—the mechanical min- 
ing system must present the lowest prac- 
ticable mining cost. It should possess 
and will appeal mostly if it does pos- 
sess the lowest total installment invest- 
ment. It must possess the greatest pos- 
sibilities for cleaning the coal at the face 
or on the tipple, and it must make pus- 
sible the recovery of the greatest per- 
centage of coal. We are practically of 
the conclusion that in our district, the 
mechanization of mining must go hand in 
glove with mechanical cleaning at your 
tipple.” 


INSIDE MINE CONVEYORS 


NIXON W. ELMER, Cons. Engr., Quincy, 
Mass.: 


“It will help me if you will bear two 
things in mind: First that this talk is 
from the point of view of the material 
handling engineer and, second, that 
while mine is an engineering point of 
view, it is neither that of the operator 
nor yet that of the manufacturer. Such 
an outside viewpoint may be made of 
use. Most of us at one time or another 
have been so close to the trees we 
couldn’t see the woods. 

“From the time the coal has been 
shot down out of the solid, till that coal 
actually meets the flame in the con- 
sumer’s furnace, isn’t it largely a ma- 
terial handling problem? 

“In Well’s well known Outline of His- 
tory, he says: ‘For a hundred years 
power has been getting cheaper and 
labor dearer. If for a generation or 
so machinery has had to wait its turn 
in the mines, it is simply because, for 
a time, men were cheaper than ma- 
chinery.’ This was written some years 
ago but the thought was so clearly ex- 
pressed that it could hardly be improved 
upon today. 

“It has seemed to me for several years 
that the industry has, as a whole, un- 
consciously underestimated the strength 
and magnitude of the economic forces 
leading us on towards economically com- 
plete mechanization of our under-ground 
operations. Let us glance for a moment 
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it three of these economic factors which 
have been influential in bringing about 
mechanization, I refer to Demand, Sup- 
ply, Labor. 

“First. Demand—While the use of 
power has been increasing year by year 
in leaps and bounds, the coal require- 
ments have not so increased, because 
he enlarged demand for power has, in 
the aggregate, been largely met by im- 


provements made in the economical 
burning of the fuel. Every now and 
then some one cheerfully announces 


that now we have reached our limit in 
this direction and further growth in the 
use of power must mean a correspond- 
ing increase in coal consumption. Don’t 
let us fool ourselves! There is still at 
least a generation ahead of us of rapid 
progress in power production economy 
above ground, and the operator who 
waits for relief from this source, will 
be disappointed. 

“Second. Supply—The discoverer, pro- 
moter and developer of new coal mine 
properties, we seem always to have with 
us. That unfortunately profitable bus- 
iness will continue to afflict the coal 
mining industry until a controlling 
minority of our operations are able to 
establish profitable year round opera- 
tion at below Snow Bird costs. 

“Third. Labor—Here politics has 
stepped in, cutting off our supply of 
cheap, ignorant and non-English speak- 
ing labor upon which the whole indus- 
try has become dependent. This is a 
very painful shock, that kind of a kick 
always is, but I believe’ fully and with 
all my heart that it will turn out that 
we have been kicked up stairs! 

“Could cheaper Fords be built with 
cheap labor? If so, why doesn’t some 
one do it? Wages under-ground are 
high enough now to attract American 
born labor, if only the working condi- 
tions conformed to American ideas of 
skilled labor, and the work itself was 
less uncertain. The first requirement, 
that is making the working conditions 
correspond to American ideals, is ob- 
viously attained as soon as success in 
mechanizing is achieved. I believe the 
second requirement, steadier work, is 
more nearly within our grasp than we 
think. Certainly the mine which is able 
to mechanize fully will be able to under- 
sell some others, it will need fewer 
men and may naturally expect to op- 
erate more days in the year. 

“Granted these premises, the Ameri- 
canization will attend to itself; in fact, 
it becomes a species of infiltration, to 
use an Army term. Its effect, however, 
is accumulative and will accentuate the 
benefits of mechanization long after that 
subject itself has become uninterestingly 
commonplace. 

“It is with reluctance that I tear my- 
self away from easy generalizations. 


THE MINING CONGRESS JOURNAL 


Being a material handling engineer and 
having been such all my life, I have 
been actively employed in that phase of 
the mechanizing of a good many indus- 
tries, and have seen the same costly mis- 
takes repeat themselves in each. If I 
am able to point out these attractive er- 
rors clearly enough, I shall not have 
taken up your time in vain. 

“In speaking of the first of these fac- 
tors which 
have been, and 
are acting as 
brakes on our 
progress, I 
need your in- 
dulgence very 
much, because 
your first and 
instantaneous 
reaction will 
be to promptly 
and  enthusi- 
astically dis- 
agree with 


me! I refer to 
the custom 
which has 

A. C. Callen 
Who Presided at the grown up i 
the industry 


Session Devoted to Un- 


of buying ma- 
derground 


chinery on 60 
days’ trial. This is doubtless a useful 
arrangement for buying standardized 
machines which have to be used as is, 
all necessary adjustments being made in 
the manner of its use ‘rather than in the 
machine itself. 

“The application of this system of buy- 
ing on trial to conveyors, however, is a 
serious mistake. This attitude has led or 
induced some conveyor manufacturers to 
try to comply with this apparent demand 
by attempting to design, manufacture 
and stock a standardized and would-be 
universal conveyor, which they can afford 
to sell on trial. The hope of the manu- 
facturers is, of course, that enough of 
the trial operators will find some use or 
other for the thing to enable that part 
of their business to pay expenses and 
show a profit. Naturally it is not really 
good business to sell a customer some- 
thing he thinks he wants, but does not 
need. Back of it all, however, the blame 
rests more with the custom of the oper- 
ators of buying on trial than with the 
conveyor manufacturers. 

“Conveyors are, in the matter of their 
design, extremely flexible, so that some 
type or other can be designed for and 
adapted to almost every occasion or use. 
But once designed and built for those 
particular conditions, this conveyor be- 
comes a makeshift when transplanted to 
other conditions and uses. This’ means 
that your first problem is to study your 
conditions and find out what you want 
to do, and then select and design your 
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equipment to best accomplish this pur- 
pose. 

“Experience above ground teaches us 
that we should always design the con- 
veyor to fit our conditions instead of 
modifying the conditions to fit our cun- 
veyor. Our failure to follow this cun- 
structive procedure is the real cause back 
of the attempts to produce a universal 
mine conveyor. I think I can best sum 
up the qualities and advantages of a 
universal or many purpose conveyor in 
the words of an old workman I met un- 
der appropriate circumstances, ‘It’s just 
one of them there animals that can’t 
live in the water and dies on land.’ 


“It would be easy to blame the con- 
veyor manufacturer for the slow develop- 
ment of handling equipment specially de- 
signed to fit the individual needs of the 
coal mines, but a little thought will show 
that it would not be fair. No manufac- 
turer of a competitive, non-patentable ar- 
ticle which can not be put into quantity 
production can afford to spend much 
money for development. He can never 
get it back, because his competitors can 
copy at once and undersell him if he tries 
to collect the money he has expended on 
research. This is a condition, not a 
theory, and progress here will lag until 
this fact is recognized and frankly met 
in a cooperative spirit. 

“Going back to our subject, things to 
be avoided: Many operators are buying 
sample conveyors of one or more types 
and are experimenting to find out what 
each type will and won’t do. Such re- 
determination of old and known facts is 
pure waste. It is the misfortune of the 
coal-mining industry that so few oper- 
ators are carrying on experiments with a 
definite plan and end in view, toward 
which success in their experiments will 
advance them. As a matter of fact, until 
we know where we are going, we aren’t 
even on our way! 


“All conveyor design is a compromise. 
On the other hand, any conveyor can be 
made to do almost any conveying work. 
But it should not be! Each type should 
be used for the work for which it is best 
fitted. Granted this as a starting point, 
much more can be usefully done in detail 
modification of even this selected best 
type to adapt it to meet local conditions. 
In other words, don’t play favorites and 
try to make the mine fit anybody’s pet 
conveyor. 

“Specifically, a conveyor could easily be 
designed for use along the face, down 
the room, and along the entry inter- 
changeably and, in fact, be made to work 
about as well in one place as the other; 
but that wouldn’t be because it was par- 
ticularly efficient in any one of the three 
places! The requirements for a conveyor 
to take away the coal as shot down at 
the face, to transport it down the room, 
and to handle the product of all these 
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‘rooms at once are fundamentally differ- 


ent, so that any compromise attempt to 
fit all three must be below par for at 
least two out of every three purposes. 
Before you and I were born people were 
searching for a_ satisfactory multiple 
purpose conveyor, but unless you have 
jeined that religious cult which believe 
it better to seek than to find, don’t join 
in that particular search! 

“Another costly and unfortunately 
common procedure is to begin our ex- 
periments at the beginning and repeat 
experiments already carried to a definite 
and established conclusion in above- 
ground coal handling. The arguments in 
favor of this practice from the educa- 
tional viewpoint are specious and attruc- 
tive, but about the time the individual 
begins to acquire an education in this 
way, the management fires him for not 
getting results. For our illustration let 
us take two age-old problems: 


“First. Where an intermittent device 
feeds one of the continuous type. 

“Second. A continuous conveyor feed- 
ing an intermittent type of carrier. 

“An example of the first is a cable 
scraper discharging onto a belt or chain 
conveyor. An example of the second is 
where a belt or chain conveyor dis- 
charges into cars. Such problems are as 
old as the material handling industry 
itself, and there is nothing but grief to* 
be gained by re-solving them. Let us 
then make up our minds to start where 
contemporary industry has left off in- 
stead of where it began long years ago. 
To conclude this part of my remarks, 
let me repeat something I have fre- 
quently said before: ‘There is not, and 
never has been, one best method of han- 
dling bulk materials mechanically. Suc- 
cess follows a wise selection of mechani- 
cal means, where the machine and the 
method are respectively so modified and 
coordinated that they work together to 
the best advantage.’ 

“The more important and most valu- 
able progress in the mechanizing of other 
industries has usually been made 
through step-by-step methods rather 
than by one spectacular jump, though 
this latter is the more interesting way to 
have the other fellow do it. This is 
what we should expect, because economic 
considerations put a premium on the 
fullest utilization of existing facilities, 
the wearing out of existing equipment in 
some useful service before discarding 
the type. 

“If, then, mechanizing is to be gradual, 
step by step, there is the more need to 
visualize our goal before we take the 
first step. Visualizing the future mine, 
we will each see his own picture, but the 
more our vision is guided by the experi- 
ences gone through during the throes of 
mechanizing other industries, the nearer 
prophetic our foresight is likely to be. 


“Mechanization means concentration. 
They go together. To attempt one with- 
out the other is to fail before we start. 
As the mechanizing progresses mining 
must become more concentrated, and as 
concentration increases the point of con- 
gestion, or neck of the bottle, moves far- 
ther and farther away from the face. 
Obvious as this appears to the material 
handling engineer, the operator is fre- 
quently taken by surprise when this con- 
gestion occurs. The operator must have 
hoped for success or he would not have 
tried, but nevertheless he frequently has 
not made comprehensive enough plans to 
be able to take full advantage of the re- 
sults actually achieved. I have seen a 
mechanizing scheme work out well, and 
yet fail merely because the conveying 
arrangements were so designed as to be 
inadequate to meet the conditions of full 
success. Unconsciously that operator 
played to lose! 


“Everyone knows that some time, 


‘ somehow, machinery must replace much 


of the hand labor underground. Just 
what form that machinery will take 
none can know in advance. It is inter- 
esting, however, and can’t hurt anything, 
except possibly the speaker’s reputation, 
to try and foresee the answer. I am not 
afraid to take that risk, and the attempt 
must either interest or amuse you, so 
let’s go! 

“The earliest efforts to mechanize in 
every industry generally take the form 
of the slavish substitution of machine 
for man. However, I can not recall an 
industry which has actually achieved 
mechanization through duplicating man- 
ual operations in detail and sequence by 
machinery. Undoubtedly the human 
hand is the most universal mechanical 
device known, but that fact in itself 
should be a warning to us not to use it 
as a pattern upon which to design a 
single service machine. 

“The vision that I see, the coat mine 
of the future as I visualize it, will be 
small in area, with few locomotives, 
tracks, or cars, and will have belt con- 
veyors down the long working entries. 
The number of these entries working will 
be about one to every six or eight hun- 
dred tons of mine output. So far it 
seems to be fairly plain to me, but from 
here on I can see double! Following 
the line of least resistance, I am going 
to close my eyes to what I see in a thin 
vein and take you with me where the 
seam is thick enough for us to walk up- 
right. There I seem to see face con- 
veyors with caterpillar loaders moving 
along between them and the face and con- 
tinuous streams of coal moving along 
toward the entry like the branches of a 
tree whose trunk is the entry conveyor. 

“Both the mechanical loader and the 
various types of conveyor have their 
place in this picture, but I believe that 
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the first step should be to develop the 
conveyor face system with hand loading 
and bring that step to a condition of rea- 
sonable working perfection before intro- 
ducing the loaders. Conveyors alone are 
not the answer, the loader alone is not, 
but if we start with the loader we are 
going at the problem in the most difficult 
way; introducing more unknowns at 
once into the equation would be the engi- 
neer’s way of expressing it. 

“On the other hand, the hand-loaded 
conveyor installation will give time and 
opportunity to work out our roof prob- 
lems under rapid extraction, will pay 
its way as it goes, will postpone our 
cleaning problem till we are ready for it, 
and will leave nothing to be undone or 
unlearned when we are ready to intro- 
duce the loaders.” 


Discussion: 
GLENN SOUTHWARD, Consulting Engineer, 

Elkins, W. Va.: 

“A discussion on the general subject 
of inside mine conveyors is rather diffi- 
cult, because I don’t know anything to 
say on the subject that hasn’t already 
been said. After listening to Mr. Elmer’s 
paper he has expressed my own thought 
so nearly parallel that I simply want to 
very briefly mention one point. His view 
is that of material handling engineer, and 
for that reason is especially interesting. 
We are all familiar with every contro- 
versy we have on every type of equip- 
ment. A conveyor manufacturer told me 
recently that ‘You want the impossible. 
The type of conveyor you want would 
resemble a garden hose—one that you 
could roll along the ground and turn 
corners with.’ I agreed with him. I would 
also like to be able to roll it up on a reel. 
What is it we are trying to do? Pri- 
marily to reduce the cost of mining coal, 
and the question for us to decide, or at 
least discuss, is what we may expect 
conveyors to contribute to that end. In 
this there is no disagreement between 
any of us or between the operator or the 
manufacturer. Mining is largely a ques- 
tion of transportation, and it seems to 
me that it is right on this particular 
point where we begin to have different 
views. From the manufacturer’s view- 
point the problem is simple. 


“Conveyors, of course, can not be ex- 
pected to do more than transport coal, 
but in adapting this new method it must 
follow that the mining cost is to be re- 
duced. Haulage is only a small part of 
our mining cost. We can’t ask the man- 
ufacturers to do more than reduce the 
haulage cost, but our aim is to apply 
conveyors to our mining in such a way 
that we can cut down our mining, load- 
ing, cutting, drilling, shooting, upkeep, 
etc., to the tipple. Now is it possible to 
do this. We have had conveyor opera- 
tions in different parts of the country 
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for several years. We know that it is 
possible, we know that it has been done, 
done simply by concentration.” 


F. B. DuNBAR, Hillman Coal & Coke 

Gea: 

“We all are interested in anything that 
will reduce cost, and Mr. Elmer being a 
construction or equipment engineer may 
be able to tell the fellow who is hoping 
to use conveyors how he can use them. 
We know that we can not afford to put a 
lot of money into equipment that can 
only work probably 20 percent of the 
time. We want to know how to use that 
conveyor at least 80 percent of the time, 
and that is the problem that we have to 
face as far as conveyors go under our 
conditions. I think Mr. Elmer said a 
very important thing when he said the 
conveyor must fit our conditions and not 
try to make the conditions fit the con- 
veyor, because there is exactly where 
we are going to get into trouble and 
where we do get into trouble. 

“IT have used conveyors, and I um 
using some conveyors as an experiment. 
The trouble that I am up against is get- 
ting the cutting done. The cycle of the 
cutting is the problem, or one of 
them, that bothers especially 
when you have tried to adapt your 
conveyor to your room and _ pillar, 
and where you hope to get, and where 
you must get, 90 percent extraction. 
But in the low seams where your coal 
area is expensive and where you must 
get for your roof conditions enough ex- 
traction to make sure you are going to 
get a proper break and bringing your 
rib back properly, the question of get- 
ting your coal cut and completing your 
cycle so rapidly that your conveyor will 
be in operation a sufficient time to make 
it pay for itself is the stumbling block. 

“Another thing is your roof condi- 
tion. If you have 8 or 10 inches of 
draw slate, it must come down or it 
will be a detriment to your conveyor 
and hold it up, and this draw slate 
must come down with hand labor. 
Therefore first you have to cut, drill, 
and shoot, then clean the slate, and 
then load the coal. I want to say from 
my experience the loading takes the 
least time. The recovery of the pusts, 
the fact that you do not have to lay 
track, and many other things should be 
taken into consideration in figuring the 
cost, but if Mr. Elmer or somebody else 
can tell us how we are going to cut this 
coal, this is a matter that we need to give 
considerable consideration to. 

“The mining industry as a whole is 
accused of not being progressive, but 
the fact that the number of men that are 
here this morning proves that the oper- 
ating man is interested in getting out 
his coal as cheaply and efficiently as 
possible.” 


Mr. ELMER: 


“T would find out what I needed, and 
then find a conveyor that would meet 
that condition. I was very much inter- 
ested yesterday in Mr. McCullough’s and 
Mr. Pryde’s description of the duckbil 
shaker loader. The idea of using the 
end of a shaker conveyor as a loader 
has interested me for several years. I 
don’t think he would mind a radical step 
in carrying a thing through. I suggest 
that he experiment and carry that thing 
to its logical conclusion. Take a duck- 
bill and mount that section on rock or 
iron and hang it between the tracks of 
a caterpillar tractor—small one—then 
start the caterpillar through to the end 
as fast as it will go, and the stuff will 
be carried away.” 

Mr. McAULIFFE: 

“I really believe that what we need 
to solve this problem is just a little bit 
more psychology, more vision. I know 
that if we undertake to attack that prob- 
lem with vigor we are going tnruugn. 
Now, as to the practical situation: 

“We will have to build up, as much 
as the railroad lines have, our trans- 
portation units. We want larger cars, 
and if we bring that condition about it 
might be well to establish a rail ahead, 
somewhere quite remote from the super- 
vision which is a shifting proposition. 
We make all our mine geography on the 
face, so my thought is that if I were 
undertaking to build a mine and could 
get the capital today, I would want a 
very substantial roadway with a very 
big car and then get a light conveyor 
which would be flexible. Of course, there 
is a problem preceding that situation, 
and that is how to get the coal on the 
conveyor. I can not agree with Mr. 
Elmer that the conveyor can be made 
much of a success as long as we have 
to shovel the coal on to it. I think we 
will have to develop some mechanism to 
put the coal on to the conveyor after it 
is shot down, and I have in mind that, 
regardless of how bad some of our em- 
ployers feel about foreign laborers, that 
this condition is going to continue, and 
that the young men who are growing up 
today are going to be less and less dis- 
posed to accept hard manual labor. 

“One of the very serious drawbacks to 
the mining industry is the extremely 
poor loading factor that is maintained. 
Our mines are not working 44 hours out 
of a possible 144 hours a week. That 
loading factor is inadequate for many 
reasons, and perhaps it affects the cost 
of mining more than any other one thing 
that we have to contend with. The 
forces of nature are working on that 
mine every hour of the 24. That costs 
money. We have too much idle time, 
and one of the things I have visioned for 
the coal industry is continuous opera- 
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tion. Some Henry Ford is going to get 
up some day and start a mine with a 
limited area and operate that mine on 
one continuous cycle, and this question 
of state laws and regulations and every- 
thing of that sort will all have to be 
rewritten and rearranged to meet the 
demand. Given continuous operation, 
well supervised, well ventilated, limited 
in area mines where mentally alert men 
are working all the time, and proper 
methods, many of the regulations that 
we have today can be wiped out at one 
stroke. That may sound revolutionary, 
but when that time comes our explosive 
hazards, etce., will all disappear.” 


Mr. J. E. Marson, Barber-Greene Co.: 


“The manufacturer has a_ prob'em 
which is just as big as yours. He has 
got to make money, the coal man has 
got to make money. When he comes to 
you to offer his devices, he doesn’t come 
to revolutionize your material handling 
methods. He wants to help you. 1 was 
very interested in listening to this dis- 
cussion, because in the last year I have 
called on quite a few coal operators, and 
not because we were building anything 
that we thought you could use particu- 
larly, but because we thought we might 
be able to build something to help you. 

“The first thing that we run into, of 
course, is just like the first speaker 
said: ‘A conveyor must be able to be 
reeled up and put in the corner.’ A 
slight exaggeration—but it seems to me 
from my study of your problems that 
you want to take this coal right from 
the face and put it in the cars. That 
has never been possible in any material- 
handling problem that was ever devel- 
oped. We can’t even do it in a retail 
yard where we handle a few tons of coal. 
You have three distinct problems: One 
is bringing it down your advance to 
your main passageway, then down the 
main passageway to your tipple, then 
from the tipple to the cars. I believe 
that a machine can be built to carry 
the coal from your passageway to your 
cars, but when you have two points and 
you want to deliver coal from one point 
to the other, and those points are grow- 
ing steadily farther apart from each 
other, it is impossible to do that with 
one piece of equipment. What I have 
tried to do is give you the problem as I 
have seen it in my study of a year or 
so, in trying to arrive at something we 
could standardize, give to you at a low 
cost, and which would eliminate some 
of your hand labor. I do not believe the 
proposition is impossible to approach. 

“We all have a tendency, when a new 
problem comes up, to go at it by a very 
mysterious scheme, putting in a lot of 
wheels and cables and then eventually, 
after the scheme develops, we eliminate 
and eliminate until we have a machine 
that is very simple. That is the story 
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Photographs of conveyors in use at the Knickerbocker Smokeless Coal Company 


I wanted to give you. Whether it can 
do you any good or not, I don’t know.” 
Mr. ENSLEY: 

“We have the manufacturer on one 
side and the mining man on the other. 
The mining man knows his problems. He 
is trying to tell them to the manufac- 
turer. The trouble, I think, the greatest 
trouble, has been that the manufacturer 
has not learned the language of the 
mining man. I do not believe that 
mechanization of mining is going to be 
very much of a success until we get more 
mining into mechanization.” 

Mr. SMYTH: 

“What we are trying to do is reduce 
human effort. What we are looking for 
mostly, and what is not on the market 
is some flexible, easily handled shearing 
machine that can cut any place in the 
room and can be moved along the face 
of a room. If you take one with a long 
cutter bar, it takes up too much room.” 
ROOM AND PILLAR MINING WITH 

CONVEYORS 
R. A. SUPPES, General Superintendent, 

Knickerbocker Smokeless Coal Com- 

pary, Johnstown, Pa.: 

“My paper will be on room and pillar 
mining with conveyors, which I have 
been superintending for the past 15 
months in two mines. Three conveyors 
are working in 42 inches of coal at one 
mine and one conveyor is working in 
23 to 44 inches of coal at the other mine. 

“The problem, as we find it, is, first, 
one of transportation; and, second, one 
of loading. We have been devoting all 
our time to the first from a mechanical 
standpoint. Further, the problem is not 
one of finding a new system of mining 
or designing a piece of equipment and 
adapting a mining system thereto, but 
one of adapting a mechanization to a sys- 
tem of mining which has been tried and 
proven. The room and pillar system is 
the one which has been used for many 
years in Pennsylvania. We have experi- 
mented to some extent on long wall work. 

“However, it is my belief that we must 
retain the room and pillar system and 
make our mechanical problems fit that 
condition, because we will be able to cope, 


separately or collectively, as the case may 
be, with all conditions of roof, bottom, 
and coal seam. We encounter, during 
the life of a mine, many difficult condi- 
tions, such as good roof, bad roof, hard 
bottom, soft bottom, rolly bottom, horse 
backs, slips, clay veins, cutters, local 
dips, local raises, water, and low and 
high coal. The room and pillar system 
will work most successfully under any 
of these conditions. 

“Any mechanical system applicable to 
the mines as they are now projected 
and worked will be most successful and 
acceptable. Besides I have felt that the 
very simple feature of roof control 
should be retained, and we find this 
prcblem largely eliminated with the 
room and pillar system. It is possible 
to control the roof using other methods 
of mining, but not with the same eco- 
nomic outcome. 

“The room and pillar equipment which 
I have in mind consists of one main drag 
conveyor from 250 to 30) feet long, 
driven by a 15 H. P. motor; two 12- 
inch face conveyors, driven by three- 
fourths H. P. motors; 1 mining ma- 
chine; one 112 H. P. distributing fan; 
one 5 H. P. hoist; one face flood light; 
and one firing battery. 

“A room face is widened at a 32° 
angle. When in 40 feet, the first face 
conveyor is put into use, and at 50 feet 
the second face conveyor goes into use. 
These, of course, overlap, and are ad- 
justable to the width of face. It is 
highly advisable to place face conveyors 
as close to the work as possible. At 60 
feet in the first cross-cut is started. 

“Five men are employed to do all the 
work at each face. Two men usually 
employ themselves in cutting the face, 
one operating the mining machine, and 
the other scraping and setting a row of 
temporary props 18 inches from the coal. 
The other two face men, after finishing 
the loading out of all coal at the left 
side of the face (cycle is from right 
to left) follow up with drilling holes for 
shooting. 

“A face man signals operator on the 
heading to send up material for extend- 
ing main conveyor, which includes a sec- 
tion of conveyor pan, a 12-foot length of 


chain, cap pieces, and props. The con- 
veyor is stopped by a face man upon 
material reaching the tail end. One face 
man and the heading operator add a sec- 
tion to the main conveyor. This takes 
from 7 to 10 minutes. The other three 
face men, having completed the undercut 
and drilling, move the face conveyors to 
within 3 feet of the coal and set a per- 
manent row of props in back of the face 
conveyor. The mine inspector in the dis- 
trict requires that at no time are we 
permitted to have props less than 8 feet 
from the face and all permanent prop- 
ping must be in rows 6 feet each way. 
Six holes are drilled about 7 feet apart 
in a 35-foot face. The corner holes are 
placed about 14 inches from the rib, 1% 
sticks of 1%-inch permissible powder are 
used to each hole with a delay detonator. 
Rock dust is used for tamping. One of 
the men is responsible for the shooting 
from a location on the heading. 

“After shooting, distributing fan and 
12-inch flexible tubing brush the smoke 
from the face in five minutes. Four 
men then go to the face and spend about 
25 minutes cleaning and gobbing four 
inches of top slate, which comes down 
with the coal. 

“During the non-coal-loading period, 
loads have been pulled and a trip of 
empty mine cars has been placed above 
conveyor loading point by the locomotive. 
In loading out a face, and if the min- 
ing machine goes from right to left, the 
right-hand corner is first loaded out. 
This permits the cutter to sump and 
start undercutting before the rest of the 
face is loaded out. When the face is 
about two-thirds undercut, a man starts 
to load machine cuttings and set tem- 
porary props. The other two men com- 
plete the remaining work and drill for 
shooting. 

“These cycles continue until the room 
is driven 130 feet, when the second cross- 
cut is started. The first cut in a cross- 
cut is loaded directly into the main con- 
veyor. One face conveyor is used in con- 
nection with loading the second cut and 
two face conveyors are used to load out 
the third cut. It takes 15 minutes to 
replace face conveyors from cross-cut 
location, back to room face. 
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“A room is driven 250 feet long, and 
on the last cut the mining machine 
swings around and cuts the first cut out 
of the rib 25 feet wide. This cut 
through is completed in three cuts, 
which are loaded along with the last cut 
at room face. The balance of the pillar 
is worked as shown in Figure 1. 

“If the roof becomes bad at a point 
as at 11 and 11’, 11 and 11’ are under- 
cut and completed, leaving the stump 
“X” stand 5 feet square. The stump 
“X” is taken out with pick work after 
the main conveyor tail end has been re- 
duced 4 pan lengths to a new location 
as at “A,” or this stump may be left in. 
The cut throughs in the pillar are tim- 
bered in the same manner as the face. 
A double break row of props is set at 
each location of the tail end of the main 
conveyor. 

“Heading work is being done on a 
double entry system and headings are 
being driven 28 feet wide on 80-foot 
centers. The mine car track is laid 
through the last cross-cut and connected 
to the parallel heading track. This 


gives ample room for mine car supply. 
A heading face is advanced 259 feet 
and cross-cuts through the chain pillar 
are driven half way in. Room necks 
are driven after face has been advanced 
to its destination by three of the crew. 
The other two men break the conveyur, 
load and transport parts of the con- 
veyor, excess timber, tubing, etc., to the 
loading point on the heading. The last 
cross-cut always comes about 25 feet 
from the face of the heading. This 25- 
foot cut is sometimes driven narrow and 
allows room for setting up when it comes 
time to again advance that face. 

“No heading stumps, chain, or barrier 
pillars have been drawn using convey- 
ors for transportation. However, a plan 
has been worked out for doing this, and 
as soon as one unit, now engaged in room 
work, has completed a section, it will 
be placed on stump work. How success- 
ful the operation will be I can not state 
definitely, but there is good reason to 
believe it will be as successful as the 
other work has been. 

“A description of the moving cycle 
may be of interest. Two men of the 
five men employed, upon finishing a face, 
go to the location where the next face is 
to be driven and shoot a pot out of the 
roof on the heading supplying head room 
for the loading boom. This is required 
where the heading height is less than 
51% feet. The rock from this pot shot 
runs from three to five, usually three 
mine cars, which is loaded out. Three 
men of the crew stay at the first con- 
veyor location and break it into small 
parts for easy handling. The loading 
boom or elevating conveyor is first dis- 
connected. The boom weighs 885 pounds 
and is loaded onto a truck. Controllers 
and control panel next follow. Motor 
end of head section, which weighs 975 
pounds, is next loaded; pan end of head 
section, weighing 512 pounds, and tail 
section, weighing 363 pounds, are next 
placed on the truck, followed by the in- 
termediate pans, weighing 80 pounds 
each; 12-foot lengths of chain, weigh- 
ing 195 pounds each, and the two face 
conveyors, weighing 510 pounds each, 
complete with motor. The mining ma- 
chine trailer and mining machine are 
pulled on to the heading. The mate- 
rial is then placed at the new location 
by the locomotive. There the mining ma- 
chine is first placed. The motor end 
and head frame are next set up on 
sights, cable, reel, and trailer, loading 
boom, tail frame, and an intermediate 
section are placed. The mine electrician 
is responsible for setting up the elec- 
trical control apparatus and making elec- 
tricial connections. I might also state, 
at this time, that he is responsible for 
lubrication at all times. While the dis- 
tributing fan, which weighs 87 pounds, 
and the first 25-foot section of air tubing 
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Fig. 2, Mr. Suppes’ Paper 
As soon as one heading is ad- 
vanced, the equipment is moved to 
its parallel and two yardage men 
attend to brushing roof and laying 

track in the first heading 


are being set up along with the face con- 
trol wire reel, flood light, and battery 
wire reel, the mine electrician tries out 
mining machine and main conveyor. The 
5 H. P. hoist, which weighs 1,412 
pounds, is next moved. This unit, 
usually, is moved every third face, and 
is set at the mouth of the room neck 
below the face being worked. The hoist 
resistance and control are set remotely 
and alongside of the conveyor control in 
order that the operator stationed there 
may run both the conveyor units and 
the hoist. 

“Following is a summary of the per- 
formance at four conveyor faces which 
have been in operation on the room and 
pillar system. Unit No. 1-T worked 
the first 14 faces in 8,560 man hours, 
loading 17,371 tons of coal, 1,240 tons 
per face, loaded 16.23 tons of coal, and 
handled 2.3 tons of top slate per man 
per eight-hour shift. A face includes 
all the work of moving, undercutting, 
drilling, loading shots and_ shooting, 
loading coal, handling top slate which 
comes with coal, timbering; advancing 
or retreating main conveyor, face con- 
veyors, air tubing, flood light, control 
and battery wire, and handling all sup- 
plies from mine car to face, including 
props, cap pieces, air tumbing, explo- 
sives, and parts of the conveyor itself. 
The above 14 faces were all new work. 
Work on the first four faces was paid 
for on an hourly basis; thereafter all 
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work has been, in all cases, paid for on 
a piece-work basis. The first four faces 
were experimental, and we learned roof 
conditions would allow a 35-foot room 
width and an 18-foot pillar, which has 
since been used in projecting all new 
work. The next six faces were done in 
old work and had been driven from 30 
feet to 110 feet by old methods, which 
required retimbering. These rooms were 
dipping to the face and had been turned 
off on 40-foot centers. The rooms were 
continued on the new system 25 feet 
wide with a 15-foot pillar. The first 
room and pillar worked out well, the 
next room was driven to destination, and 
when the pillar was two-thirds com- 
pleted a cave came almost without warn- 
ing. A slip extended across three rooms. 

“The mining machine was covered up, 
or rather cut off, by the fall along with 
40 feet of conveyors and two face con- 
veyors. The cost of repairs to the equ.p- 
ment for this mishap is included in costs 
discussed later; 518 man-hours were 
spent pulling out the equipment and re- 
pairing it. The method of drawing pil- 
lars prevented complete destruction of 
the equipment. The mining machine was 
removed on its own power and only had 
a bent clutch handle. Two face convey- 
ors, one of which required some new 
parts for the motor drive and the other 
a complete new motor and drive, were 
removed, and one had to be torn down, 
straightened out, and rebuilt. The tail 
end of the main conveyor required 
straightening and a new bearing. We 
abandoned 36 feet of conveyor pan and 
12 feet of chain. As this material only 
cost $75 new, it did not pay to reclaim it. 

“We learned that on pillar work it 
is advisable to stop all machinery at 
certain intervals for three minutes to 
listen for signs of the working roof. 
We also learned that it was necessary 
that all machinery, including as well the 
drive end of the main conveyor, be quiet 
in operation, and that a 15-foot pillar 
was insufficient. However, the balance 
of the faces in this section were driven 
25 feet wide, leaving a 15-foot pillar 
without further trouble. The men loaded 
6,009 tons of coal in 3,992 man-hours; 
1,001 tons per face; 12.04 tons of coal 
per man per shift; 2.3 tons of top slate 
were also handled per man per shift. 
The second series of rooms could not 
maintain the previous average under the 
conditions. On all 20 places Unit No. 
1-T averaged 14.9 tons of coal loaded and 
2.3 tons of top slate handled per man 
per eight-hour shift. The total labor 
rate was reduced 41.7 percent per ton, 
and the earnings were 19.6 percent more 
net wages than the average net wage on 
the old system. 

“Unfortunately, I did not keep the 
number of hours delay on the first 14 
faces, but on the following six faces 
720 man-hours delay was caused by 
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Fig. 3, Mr. Suppes’ Paper 


main and face conveyor trouble, mining 
machine trouble, waiting to shift mine 
cars, cars or locomotive off track, clay 
vein coal, retimbering bad roof, waiting 
for a cave on pillar, direct current power 
trouble, power trouble account service 
company’s line, tipple, cold weather, and 
railroad car shortage holding up de- 
livery of mine cars to face. (Five hun- 
dred and eighteen of these 720 hours 
were due to disaster on No. 16 face.) 
Something over 18 percent of the total 
time spent was lost due to the above 
incidental delays. 

“I believe that the work done by each 
of the units should be described. 

“Unit No. 2-T has worked in all eight 
faces, of which two were headings and 
six rooms. Six thousand five hundred 
and fifty-four man-hours were used doing 
all the usual work connected with load- 
ing 10,365 tons of coal, or 1,296 tons per 
face and 12.7 tons of coal per man per 
eight-hour shift. At No. 4 face the 
men averaged only 7.37 tons each. 
This was a _ heading, and on ac- 
count of bad roof conditions the 
face was driven narrow, top slate 
was taken down and permanent tim- 
bering done. The work on this face 
was paid for on the regular rate 
per ton for loading coal plus the head- 
ing yardage rate. Not counting the 
No. 4 face, the men average 13.27 tons 
of coal each and 1.4 tons of top slate 
handled per eight-hour shift. With a 
41.7 percent reduction in the tonnage 
rate, the earnings were 6.9 percent more 
net wages than the average net wage 
on the old system. Two hundred and 
twenty-five man-hours were lost due to 
incidental delays, which does not include 
time lost on No. 4 face on account of 
heading dead work. The incidental de- 
lays represent about 3.4 percent of the 
time spent on the faces. This crew, as 
a whole, have been unable to coordinate 
themselves, they are unwilling and in- 
efficient workers, two or three of them 
have been replaced. 

“Unit No. 3-T has completed eight 
faces, of which five were headings and 
three rooms. Five thousand four hun- 
dred and seven man-hours were used do- 
ing all the work connected with loading 
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10,20) tons of coal; 1,150 tons per face; 
15.1 tons of coal loaded; 1.2 tons of top 
slate handled per man per eight-hour 
shift. With a 41.7 percent reduction in 
the tonnage rate, the earnings were 21.6 
percent more net wage on the old sys- 
tem. One hundred and eleven man-hours 
were lost due to the usual incidental de- 
lays, something over 2 percent of the 
total. 

“I have given you a summary of the 
work done by three units, all working 
at one mine in 42 inches of coal. Thirty- 
six places were driven and 43,945 tons 
of coal loaded, 1,220 tons of coal per 
face or location of units; an average of 
13.87 tons of coal loaded per man per 
shift. Not considering No. 4 face at 
Unit No. 2-T, where it was necessary to 
hold up machinery on account of doing 
heading dead work and timbering, and 
considering only 35 faces, the crews 
averaged 14.44 tons of coal loaded and 
2.0 tons of top slate handled per man 
per eight-hour shift. 

“Unit No. 1-J has completed 10 faces 
in the “B” or “Miller” seam of coal, 
which is exceedingly rolly and runs from 
23 to 44 inches in height. Four were in 
old work and s.x in new work, all v1 
which were rooms and pillars. Generally, 
roof conditions were good, although some 
bad roof had to be taken down and 1 to 
2 inches of slate was handled which 
came with the coal in places. The first 
three rooms were turned new at 53-foot 
centers and driven 215 feet to the out- 
crop. The next four rooms were old 
works which had been standing, having 
been laid off at 50-foot centers and driven 
an average of 115 feet. The balance, 
three rooms, were turned .new at 53- 
foot centers. Six thousand eight hun- 
dred and ninety-eight man-hours were 
used loading 11,127 tons of coal; 1,113 
tons per face and 12.9 tons of coal per 
man per shift. With a 41.7 percent re- 
duction in the tonnage rate, the earn- 
ings were 44.9 percent more net wages 
than the average net wage on the old 
system. Two hundred and fifty-six man- 
hours were lost due to the usual inci- 
dental delays, something less than 4 
percent of the time spent. The problem 
of operating this coal had been extremely 
difficult, and I do not know any other 
way in which the same could be, at this 
time, economically worked. 


“A resume of the data covering all the 
work done is interesting. 


“Four units have completed, up to 
April 1, 46 faces, loaded 55,072 tons of 
coal, 31,408 man-hours have been used 
and an average of 14.03 tons of coal 
loaded, 1.74 tons of top slate handled per 
man per eight-hour shift; 1.75 tons of 
coal per man-hour; 1,197 tons per place; 
1.21 faces per month of total elapsed 
time have been finished. On the old sys- 
tem, as near as I am able to estimate, 
we finished .3 of a place per month, 
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providing it worked steadily, which was 
not the case by any means. 

“In 7 feet of coal, instead of 3% feet, 
it would not be out of the way to run 2% 
tens of coal per man-hour employed. 

“It is worth while looking into the 
safety experience which we have enjoyed. 
To date one lost time accident has been 
suffered, which happened a month after 
the installation of a unit. A piece of top 
slate fell on the injured, causing a con- 
tusion of the lower right side, which hap- 
pened while shoveling coal. The injured 
lost 35 days of work. 

“Our most anxious time, from the 
standpoint of accidents, is after three 
faces have been completed in a new sec- 
tion and the pillar to the third face is 
being brought back. When that pillar is 
about two-thirds completed, the roof 
works from 6 to 10 hours followed by a 
high cave. Thereafter the caves occur 
after finishing each room and pillar and 
removing the machinery therefrom, and 
before the next pillar is started. 

“In projecting headings it is advisable 
to consider room length after width of 
room and size of pillar have been deter- 
mined, in order, in most cases, to have 
the cave after completion and removal of 
machinery from a face. Unit No. 1-J has 
experienced a cave at each face when the 
pillar was half way drawn. 

“It is only natural that you can expect 
opposition to anything which may be 
new in mine machinery and its applica- 
tion to mining. The men, as a whole, 
who are to operate the machinery and 
use the new methods are the most op- 
posed to changes; although frequently 
the origin of an excellent idea or im- 
provement is with one of them. The 
mine owner, too, is in line for some criti- 
cism upon his attitude of letting the other 
fellow do the experimental work. 

“You have all, generally, been hitting 
costs by getting a large volume. This 
method has given about all one can ex- 
pect for the time being, and the next 
item to attack is that of mining; in 
other words, the labor rate per ton of coal 
loaded on board mine car at room entry. 
The dead-work item, especially in the 
lew-seam mines, is another cost which 
offers possibilities of improvement. 
Either or both of these items can be 
attacked to advantage. There is but one 
way the problem can be solved, and that 
is by spending more of the energy wasted 
at the face in loading coal. 

“Concentrated work also lends itsel: 
well to supervision. In few words, the 
tonnage per face man must be increased, 
and that increase must come with no 
more and probably less expenditure of 
physical effort than was previously used. 
Less energy is used to load a shovel full 
of coal in a carrier 12 inches high than 
into one 36 inches high; if it is unneces- 
sary to take even a step and subtract 
the pitching effort entailed in shoveling 


and allow good clearance between top of 
carrier and roof, better efficiency will re- 
sult. Double shoveling of coal is a very 
wasteful practice. 

“During the loading of 55,072 tons of 
coal 46 different faces were worked, 
hence equipment was moved 46 times. 
This cost 3 cents per ton. Cost of re- 
pair parts for conveyor equipment was 
1.14 cents per ton. Cost of other ma- 
chinery parts, including mining machine, 
fan, hoist, and wiring, etc., 1.41 cents per 
ton. Cost of power, 1 cent per ton. In 
connection with this I might say that the 
conveyor runs 3% minutes per ton, min- 
ing machine runs 1.6 minutes per ton, 
hoist runs 20 seconds per ton, and fan 
and flood light run steadily. Explosives 
and carbide cost 2.49 cents per ton, which 
may be reduced by purchasing the ma- 
terial in larger quantity. Allowing 25 
cents for interest and depreciation on the 
total investment, we have an actual cost 
here of 11.53 cents per ton, labor cost of 
disaster at face No. 16 unit No. 1-T was 
.55 cents per ton. Taking these costs 
and adding thereto the labor cost, we 
find a saving of 25 percent in the cost 
of coal on board mine car in trips at room 
entry. 

“It is hard to tell what the other sav- 
ings will be. At one mine where we have 
three conveyors in operation and are 
leading less than 40 percent of the nor- 
mal capacity of the mine, the total dead- 
work cost has been 8.63 cents per ton for 
the last eight months. In 1924 we paid 
25 cents for dead work on every ton of 
coal produced at this mine. The dead- 
work saving has been due to the elimina- 
tion of all dead work in rooms and the 
reduced amount of development nece*- 
sary for concentrated work. Previously 
we were required to have sufficient de- 
velopment to take care of about five to 
six times the places we now require. 

“Tt is further difficult to tell what this 
system will mean in the reduction of mine 
operating costs, mine maintenance costs, 
and total mine labor costs. So far there 
is a pleasing result. When I make a 
comparison with the costs of six other 
mines to which I have access and which 
work under similar operating conditions 
and on the same labor rates, I find: 

“Piece-work labor was 35.3 percent iess 
at the mine operating the conveyor sys- 
tem. Mine operating labor 11.4 percent 
less at the mine operating the conveyor 
system. Mine maintenance was 0.3 per- 
cent less at the mine operating the con- 
veyor system. And total mine labor, 
which includes superintendent, engineers 
and mine office, was 24.4 percent less at 
the mine operating the conveyor system. 

“This comparison is made covering the 
last eight months to April 1 and during 
which time three units have been in 
cperation at ‘T’ mine, along with which 
tonnage some was mined and paid for on 
the old method. ‘T’ mine operated on a 
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40 percent of normal output, while the 
other six mines dumped a normal ton- 
nage. 

“And now it appears that methods 
other than hand shoveling into the con- 
veyors can be considered. In the accom- 
plishment of this step the elimination of 
the mining machine and the use: of ex- 
plosives can be expected.” 


MINING PLANS FOR DIFFERENT 
TYPES OF CONVEYORS 
HEBE : DENMAN, President, Paris Pu- 

rity Coal Co., Clarksville, Ark.: 

“My experience with conveyors has 
been gained in the thin coal long wall 
field of Paris, Ark., where we mine a 
domestic coal. 

“We have been operating with convey- 
ors somewhat over three years, and we 
do not consider conveyors any longer an 
experiment. More than three-fourths of 
the coal we produce ourselves and more 
than half the coal of the Paris field is 
mined by the use of conveyors. It is 
our way of earning a living, it isn’t an 
experiment—but an established system 
of mining with us. 

“My experience with underground con- 
veyors in mining has been entirely with 
panel long wall work, and in writing this 
paper I have confined myself entirely to 
the use of conveyors with this system of 
mining, not considering the use of con- 
veyors in room and pillar work. 

“With few exceptions, the different 
type of conveyors can be used with all 
the different panel long wall plans used 
with the conveyor system of mining. 

“The factors that determine the type 
of conveyor are not the mining plans or 
system but the characteristic of the coal 
vein, such as the thickness of the vein, 
pitch of bed, and nature of the roof and 
bottom. Even wide variations in these 
characteristics do not call for different 
types of conveyors so much as suiting 
the details of construction of any type t» 
the height of the vein, pitch, ete. 

“In speaking of the different types of 
cenveyors, the types that I have in mind 
may be roughly classed as follows: 

“First: One where the coal is trans- 
ported in a stationary trough either 
carried by a belt or carried or pushed by 
the flights of a chain or chains, termed 
belt and chain conveyors. 

“Second: One where the coal is pro- 
pelled in a sliding motion along a metal- 
lic trough by the jigging or reciprocat- 
ing motion of the trough itself—jigging 
conveyors. 

“Third: Where no trough is used, but 
the coal is carried in flat pans or even 
<mall flat cars attached to a reversible 
endless rope or a tail rope system which 
pulls the pans along the wall. The pans 
are loaded by the loaders along the wall, 
moved by the rope to the roadway where 
the pans or flat cars are automaticaliy 
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loaded into the pit cars. The scraper- 
loaders might be properly termed con- 
veyors of this class though they perform 
more functions, such as automatic load- 
ing, conveying, and dumping. 

“Now most any one of these types of 
conveyors can be used on any of the 
commonly used panel long wall plans. 


PITCH OF VEIN 

“Where the walls or panels are 
arranged so that it is necessary to trans- 
port the coal upgrade, the chain type of 
conveyor has a wider range of operation 
than the other types. In other words, it 
can successfully transport the coal up 
steeper grades than any of the other 
trough conveyors. Where the walls are 
arranged so that the coal is transported 
level or down hill, any type can be suc- 
cessful to a grade where the coal will 
roll or slide on a smooth metallic surface 
and then gravity chutes can be used. 

RooF CONDITIONS 

“We only need consider bad roof con- 
ditions. With bad roof, one that has lots 
of slips, is tender and brittle, and re- 
quires much timbering close to the face, 
the type of conveyor must be narrow and 
occupy little space to operate. In this 
kind of roof where it is necessary to 
prop between the conveyor and the coal 
face, and the props or other roof sup- 


ports can not be temporarily removed to * 


move forward the conveyor as a whole, 
a sectional conveyor that can be quickly 
separated into sections, quickly moved 
forward and quickly reassembled and put 
in operation is required. 

“The belt conveyor will not meet these 
conditions; the chain conveyor can not 
be quickly sectionalized, moved, and re- 
assembled. The jigging type of con- 
veyor most nearly meets this condition. 

“The moving of the conveyor is an 
important part of the work and excessive 
time needed for doing it may mean fail- 
ure of the conveyor system. 

“In my opinion, where the roof is so 
bad that the conveyor must be sectional- 
ized to move it forward, the use of con- 
veyors at all is a very doubtful proposi- 
tion and can only succeed with other 
conditions exceedingly favorable. 


“For successful operation, three hours 
would seem about the maximum length 
of time required to complete the opera- 
tion of moving the conveyor and putting 
it in operation. To be a success, I con- 
sider that the conveyor should be moved 
up, generally speaking, one cut every day 
of 24 hours. 

“Tn our mine using conveyors, we have 
four of the heavy double chain type of 
conveyors in use. The loaders on the 
wall move the conveyors on the day shift 
after loading out the cut of coal. It 
takes, to move, realign, and put the con- 
veyor in condition for operation, from 40 
minutes to two hours time. The con- 


veyor is moved forward as a whole with- 
out disconnection, with “Sylat” post 
pullers, one loader to each puller, and 
about six to eight pullers are used to 
move forward the conveyor. 


HEIGHT OF VEIN 


“Any of the common types of conveyor 
can be used in most any vein now being 
worked. In working low veins, say 18 to 
28 inches thick, like ours at Paris, Ark., 
the different types can be used, but the 
conveyor should be so designed that the 
over-all height will not exceed 7% inches. 


CHARACTER OF COAL AND MARKETS 


“The market and nature of coal must 
be considered carefully in choosing the 
type and especially the design of the con- 
veyors. Our market was entirely for a 
domestic lump coal and the mines in our 
field are only operated for the domestic 
trade. For years the mines had been 
operated on the long wall plan and the 
loaders were paid for hand-picked coal 
(coal loaded by hand without a shovel, 
leaving the slack and fine coal inside). 
However, practically all the coal was ma- 
chine mined and came out in chunks, with 
practically no slack. 

“Our problem was to design a conveyor 
that would transport the coal along the 
wall to the roadway, a maximum dis- 
tance of 300 feet, and load it into the 
pit cars with the least possible degreda- 
tion, in a vein averaging 24 inches thick. 
The thought was that the coal must be 
carried and not dragged. The chunks 
came out the full thickness of the coal 
vein, and many of them weighing over 
200 pounds. That and the low height 
seemed to preclude belt conveyors. 


“Finally Mr. Claghorn designed for us 


a chain type of conveyor, 7 inches high, 


over all, with two strands of chain that 
carried the coal on the top of the chain 
instead of dragging it. That solved this 
phase of our problem. 

“Where the coal is soft and the slack 
is loaded with the lumps, if a chain con- 
veyor is used the design should take care 
of the tendency for the slack and small 
coal to accumulate under the chain, caus- 
ing the chain to ride and sometimes to 
climb out of the conveyor trough. At 
some places this has given serious incon- 
venience and trouble. 


Top oR BottoM BRUSHING IN ROADWAYS 


“In veins where brushing must be 
taken to load the coal from the conveyor 
over the top of the pit cars, the design 
of the conveyor must be suited to the 
kind of brushing to be taken. This, how- 
ever, does not affect the type of con- 
veyor, but only the design and details of 
the conveyor. 

“When the bottom is lifted in the road- 
ways so that the top of the cars come 
below the level of the bottom of the coal 
vein, then the simplest and cheapest de- 
sign of conveyor can be used. Lifting 
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bottom, or bottom brushing, is more ex- 
pensive than roof brushing, and probably 
in the large number of mines the bottom 
ean only be lifted with great difficulty. 
In this connection there is no doubt but 
that the bottom can be lifted fairly 
cheaply with Jackhammer drills at many 
places where it is thought out of the 
question to brush the bottom. We found 
this out from our own experience. 

“Where the roof is brushed, the de- 
sign of the conveyor must meet this con- 
dition or some auxiliary apparatus used 
to elevate the coal and load it into the 
pit cars. 

MINING PLANS 


“Generally speaking, the mining plans 
usually used with conveyors can be di- 
vided into two classes. The ‘V’ or saw- 
tooth walls, with short faces 75 to 150 
feet long, and the long straight walls 
with faces 150 to 350 feet long. 

“The main idea of the first plan being 
to break the roof along a line of the 
outside points of the saw, and that the 
breaks will not extend into the recesses 
or points of the ‘V.’ 

“With the long straight face plan, the 
idea is either to break the roof along 
certain definite straight lines, allowing it 
to cave back of the face or gradually 
allow the roof to settle with little or no 
break of the roof or compressible sup- 
ports, such as cribs and pack walls in 
the worked-out area. 

“Any of the above-mentioned types of 
conveyors can be used with either plan. 

“These mining plans can be further 
classified as follows: Panel long wall face 
advancing; panel long wall face retreat- 
ing. 

“My understanding of the title of the 
subject assigned to me, ‘Mining Plans 
for Different Types of Conveyors,’ does 
not contemplate my entering into a dis- 
cussion of the relative merits or de- 
merits of either of these systems. 

“Although it is not included in my 
subject, I will take the liberty to briefly 
mention a simple mining plan for con- 
veyors used at Paris, Ark. 

“We introduced conveyors into that 
field about three years ago and have oper- 
ated them since that time. Now there 
are about 15 or 20 conveyors in use, and 
more than half the output of the field 
is produced with the aid of conveyors. 

“The plan developed is a simple ad- 
vancing plan requiring little preliminary 
development and little narrow work 
driven in advance of the wall. This plan 
is best suited to good roof conditions 
where the bottom can be easily lifted. 

“For example, take three panels, each 
with a conveyor 250 feet to 200 feet long. 
The only two roadways driven in the solid 
in advance of the walls for a series of 
panels may be a slope or main entry, 
and an entry driven in the solid and kept 
in advance of the face of the first panel 
started about 60 to 75 feet. It is in- 
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tended that panels should be turned on 
both sides of the slope or entry. 

“The long wall panels are turned di- 
rectly off the slope without any pro- 
tecting pillars of coal, the only precau- 
tions for the protection of the slope road- 
way being cribs on each side and suffici- 
ent bottom bracing to leave plenty of 
head room after a settlement of about 59 
to 75 percent of the height of the coal 
vein. 

“Following the first panel on the left 
side is a brushed roadway following after 
the wall. This helps ventilation and acts 
as the loading road for the next panel 
following. One panel face should be kept 
far enough behind the preceding one so 
that a break on the first wall does not 
extend to the following wall. This inter- 
val or space should be at least 150 feet, 
with 250-300-foot faces. The breaks of 
the roof only extend into the corners 
about every third break—the other 
breaks being roughly in circular form. 

“In this plan the roadways are pro- 
tected by cribs and pack walls and the 
working faces maintained, either with 
cast iron sand props to break the roof or 
along the line of the face without any 
supports back of the worked-out area, or 
by cribs and heavy props along the wall 
and back in the worked-out area to allow 
the roof to gradually settle down with as 
little disturbance as possible. 

“To sum up the matter in regard to 
mining plans for different types of con- 
veyors: Successful mechanical work of 
conveyors is no longer in doubt. It is 
only necessary to pick the type, and 
especially the design to suit the coal vein 
and the surrounding conditions. 

“In regard to the mining conditions. 
The first consideration is a plan that 
figures a profit over the other system. 
Some plans might work but show no 
profit. The next consideration is a sys- 
tem that can be successfully maintained 
and continued. That means successful 
roof control. The main problem in all 
these plans. 

“My subject does not cover this very 
important phase of mining, and I do not 
want to infringe on the subject assigned 
to several other members; but I am going 
to take the liberty of briefly stating our 
progress along this line, covering about 
three years of operation with conveyors. 

“Of the two general plans of handling 
the roof, one to support the roof on pack 
walls and cribs and let it gradually 
settle down with as few breaks as pos- 
sible; another the caving system, using a 
line of strong supports just back from 
the face of the coal to break the roof 
along a definite straight line and not 
maintain any timbering or pack walls 
back of the face. We decided that the 
caving or breaking plan was best suited 
to our conditions. 

“In order to do this it was necessary 
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to devise some rigid support that would 
not give or settle but would cause a defi- 
nite line of fracture. Concrete blocks 
appealed to us, but we found that these 
often split under pressure and it was 
almost impossible to move them after the 
weight came on. Cast-iron props looked 
like the right thing to use, but they were 
too expensive to leave in the gob, and 
we did not want to support the roof far 
back of the wall, and there seemed no 
way to remove them once the full weight 
of the roof came on them. 

“Finally, Mr. R. C. Johnson, the treas- 
urer and manager of the Paris Purity 
Coal Co., solved this difficulty by design- 
ing a cast iron sand prop which had 
great strength and yet could be easily 
moved forward after the full weight of 
the roof had settled on them. These 
props have been in use for over a year 
and have proven successful in all particu- 
lars, with one exception of considerable 
breakage of the metal props due to 
careening of the props caused by the 
uneven bottom. 

“These props are made from a cast- 
iron alloy having about twice the 
strength of common cast iron, and we 
estimate each of these props will stand 
a vertical pressure up to about 300 tons. 
These props are made for us by the 
Engineering Works, of Van Buren, Ark.” 


GEORGIA CLAYS 


EORGIA clays, properly mined, re- 

fined and blended, can be utilized 
in. the manufacture of chinaware, 
tiling, high-grade refractories, and 
face brick, and can be used to dis- 
place to some extent imported clays, 
according to the Bureau of Mines, 
which has finished a technical study of 
these clays, in cooperation with the Cen- 


tral of Georgia Railway. 


The State of 
Georgia contains large areas of sedimen- 
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tary kaolins and bauxites of industrial 
importance. Considerable development 
has taken place, and many undeveloped 
deposits are available. 

Georgia kaolins have heretofore been 
used to some extent in the several white- 
ware industries. They have been used 
in virtually every type of pottery body, 
both dry press and plastic, where a china 
clay is required. In some cases they 
have been used successfully, while in 
others their use has been discontinued 
because of various reasons more or less 
warranted. Their use has been aban- 
doned by some chinaware manufacturers 
principally because of lack of uniformity. 
Many of the clays burn to a good white, 
while others burn to a cream color. 
Georgia clays have been used extensively 
in the sanitary tile and electrical porce- 
lain industries, but some manufacturers 
of these wares have not made use of 
them because black specks developed dur- 
ing the firing. 

The Bureau of Mines investigators 
found that, by the use of proper wash- 
ing methods, the Georgia clays can be 
washed free from material that causes 
dark specks in white ware. It was found 
that many clays which burned to an un- 
desirable cream color could be produced 
white enough to meet requirements if 
the proper care were taken in their min- 
ing and refining. A serious problem in 
connection with the use of sedimentary 
clays in white ware is the high bisque 
loss and excessive shrinkage. These 
difficulties can, the bureau found, be 
largely overcome by proper body mixes 
and by the blending of the clays. 

Georgia contains large deposits of re- 
fractory clays suitable for the manufac- 
ture of high-grade refractories. If 
enough of the clay is fired to a high tem- 
perature and used as a grog, the brick 
will go through the process of manufac- 
ture readily and will withstand every 
laboratory test for a high-grade refrac- 
tory. 

These findings are of real industrial 
importance in view of the fact that sup- 
plies of the best fire clays of Pennsyl- 
vania, Maryland, Ohio and Kentucky 
within reach of the railroads are de- 
creasing, and the average quality of the 
fire-clay refractories classed as No. 1 has 
fallen off within the last 15 to 20 years. 
It must, of course, be recognized that 
there are fire-clay refractories on the 
market at the present time as good as 
any in the past, but the bulk of such, as 
a class, has evidently decreased in re- 
fractories. 

Details of this investigation are con- 
tained in Bureau of Mines Bulletin 252, 
“Beneficiation and Utilization of Georgia 
Clays,” by R. T. Stull and G. A. Bole, 
copies of which may be obtained from the 
Superintendent of Documents, Washing- 
ton, D. C., at a price of 20 cents. 
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LEGISLATIVE REVIEW 


Congress Detained By Pressing Measures—Early Adjournment Is Blocked By Important Bills— 
Coal Legislation Slated For Consideration—Potash Survey Legislation Nearing Enactment—W ar 
Minerals Relief Pressed—Many Mining Bills In Legislative Jam 


ARLY plans of congressional 
leaders to close the present session 


in May received a setback when 
House and Senate committees began to 
pour into the legislative hopper import- 
ant bills which demanded immediate con- 
sideration. While the major legislative 
program, which included the tax revision 
bill, had been handily disposed of in 
order to permit of early adjournment, 
these other legislative proposals were of 
so pressing importance and demanded 
prompt consideration that Congress de- 
cided to remain on the job and clean up 
as many as possible of the mass of bills 
which had received committee sanction. 
At one time it had been considered advis- 
able to put off consideration of the legis- 
lation for voluntary mediation of rail- 
road labor disputes. This bill had passed 
the House earlier in the session and had 
been reported by the Senate committee. 
Pressure for the measure resulted in its 
passage by the Senate after a week’s 
debate. 

Legislation affecting the coal industry 
appears possible of enactment, notwith- 
standing previous indications that Con- 
gress would not touch this subject at this 
session. The House Committee on Inter- 
state Commerce conducted hearings on 
proposed coal legislation over a period 
of six weeks and is considering legisla- 
tion introduced by its chairman. In the 
Senate, the Committee on Labor, without 
holding hearings, reported a bill designed 
to meet future emergencies in the coal 
supply. The pending bills create the 
Bureau of Mines as a fact-finding agency 
with authority to secure data bearing on 
all phases of the coal industry. It is 
provided that in case the miners and 
operators can not agree on wages or 
other questions affecting operation of the 
mines, that the President shall appoint 
mediation agencies, either existing or 
new, to aid in solving the problem. In 
case of interruption of coal supply, the 
President is authorized to put into effect 
the law of 1922 to control distribution 
and regulate prices through a Federal 
fuel distributor and priority orders of 
the Interstate Commerce Commission. 

A rumber of mining bills are making 
progress toward enactment. The Senate 
passed a bill broadening the war-mineral 
relief act by authorizing the payment of 
claims of producers for losses in connec- 
tion with the purchase or lease of prop- 
erty and for interest on borrowed money. 
This bill is being considered by the 
House Committee on Mines and Mining, 
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where it has been urged by representa- 
tives of producers but opposed by the 
Secretary of the Interior. 

A bill has been passed by the Senate 
and is pending in the House on report of 
the Mines and Mining Committee looking 
to surveys and laboratory tests by the 
Geological Survey and Bureau of Mines 
of potash resources. A law was passed 
authorizing prospecting permits and 
leases for sulphur in Louisiana. Another 
law authorizes mining leases on Indian 
agency and school lands, while another 
enactment permits three holdings of 
2,560 acres each in a state under minera! 
leases. 

The House Committee on Mines and 
Mining has taken no further steps re- 
garding legislation concerning prevention 
of mining accidents which was considered 
in hearings on bills to establish addi- 
tional mine rescue stations. It is ex- 
pected this matter will be allowed to go 
over until next session, when attempt wil! 

«be made to secure additional appropria- 
tions for mine rescue and safety investi- 
gations by the Bureau of Mines. In the 
meantime, additional bills are being in- 
troduced to establish new mine rescue 
stations, the latest having been presented 
by Senator Ernst, of Kentucky, who pro- 
poses to locate a station at Hazard, Ky. 

The question of state or Government 
ownership of minerals in lands granted 
to the states by the Government for 
school purposes has been considered in 
connection with more than a _ dozen 
measures introduced on the _ subject. 
Some of these bills turn over the lands 
and their contents outright to the states, 
while others give the land to the states 
but reserve the minerals to the Govern- 
ment. The Interior Department has op- 
posed hasty action along this line, point- 
ing out that the present system of admin- 
istering these lands has been satisfactory 
for more than 50 years, to the benefit of 
the miner and the prospector who has to 
deal with only one agency—the Govern- 
ment. It is declared that if the states 
are given the right to lease the minerals 
in these lands that confusion will result 
because of the different manner in which 
the states may legislate as to the condi- 
tions under which the lands may be 
leased. 

Legislation designed to simplify ad- 
ministration of affairs in Alaska has 
been passed by the Senate under which 
commissioners will be designated for the 
Departments of Interior, Commerce, and 


Agriculture to administer affairs in 
Alaska. 

The silver purchase bill is not making 
headway. This measure, authorizing the 
purchase of 14,000,000 ounces of silver 
at $1 per ounce, has been on the Senate 
calendar all winter on report from the 
Banking Committee. It has come up in 
the Senate a number of times during con- 
sideration of unobjected bills on the cal- 
endar, but each time some Senator has 
objected and action on it is blocked. The 
only other way by which the measure can 
receive consideration is on a motion to 
consider the bill, which would try out the 
strength of the opposition, which appears 
to exist on both sides of the Chamber. 

The possibility of power development 
for mining purposes in the Colorado 
River region is growing. The Senate 
Irrigation Committee reported a bill to 
carry out this project under a bond issue 
of $125,000,000 at 4 percent, and the 
House committee is trying to reach a 
vote on a similar measure. There is a 
proposal, however, that pending action 
by Congress on this project the Interior 
Department shall investigate and report 
at the next session as to the possibility 
of leasing water power so developed. 

After more than six years considera- 
tion of the question by Government 
agencies and Congress, the Muscle Shoals 
lease project has narrowed down to a 
proposition of leasing this property to the 
Muscle Shoals Fertilizer and Power Dis- 
tributing Companies. This action has 
been recommended by the congressional 
commission which investigated the sub- 
ject this spring, but Congress is not ex- 
pected to take up the matter looking to 
its final disposition until the next session 
of Congress. 


The following is a summary of action 
on bills during the month: 


CoAL BILLS 


S. 4177. Introduced by Mr. Copeland 
(Dem., N. Y.). Reported by the Commit- 
tee on Labor. This bil! proposed “to 
regulate interstate and foreign commerce 
in coal and to promote the general wel- 
fare dependent on the use of coal.” It 
authorizes the Bureau of Mines to gather, 
analyze, and publish all essential facts 
and conditions of production, distribu- 
tion, and storage of coal, including costs, 
prices, profits, marketing, wages, work- 
ing conditions, intercorporate relations, 
trade and labor agreements, and prac- 
tices, ownership, royalties, and all other 
factors affecting the operation of the 
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coal industry for consideration in the 
determination of a sound public policy in 
regard to the industry. The bill author- 
izes the bureau to have access to and 
the right to copy any book, account, 
record, paper or correspondence relating 
to any matter which it is authorized to 
investigate. 

Title 2 of the bill seeks to regulate 
labor relations, by providing as follows: 

“It shall be the duty of all employers 
and employes engaged in the coal indus- 
try to exert every reasonable effort to 
make and maintain agreements concern- 
ing wages and working conditions. 

“In the event that a dispute between 
employer and employe or employers and 
employes is not settled through such ma- 
chinery of contact and adjustment as 
they may mutually establish, the Presi- 
dent is authorized, in his discretion, to 
employ such officers, agents, or agencies 
as may exist or as he may create suitable 
for that purpose to mediate in such dis- 
pute, and, if unable to bring the parties 
into agreement, to endeavor to induce 
them to submit the controversy by vol- 
untary agreement to the decision of 
arbitrators. 

“In the event that any dispute or dis- 
putes not settled in the manner hereto- 
fore provided shall threaten substantially 
to restrain or to interrupt interstate 
commerce, the President is authorized 
and empowered to create an Emergency 
Coal Board. 

“The said board shall investigate and 
report to the President upon the con- 
troversy within 30 days of the date of 
its creation and shall report specifically 
as to whether, if the controversy in 
question remains unsettled, the result will 
be to deprive the public of an adequate 
supply of coal, or otherwise substantially 
to restrain or interrupt interstate com- 
merce.” 

The bill authorizes the President to 
declare an emergency if the board re- 
ports restraint or interruption in inter- 
state commerce in coal, or an inadequate 
supply. In such emergency the President 
is empowered to bring into effect the law 
of 1922, establishing a Federal fuel dis- 
tributor and permitting the Interstate 
Commerce Commission to issue car serv- 
ice priorities to prevent the sale of fuel 
at unjust and unreasonably high prices. 
_ H.R. 11898. Introduced by Mr. Jacob- 
stein (Dem., N. Y.). Referred to the 
Committee on Interstate Commerce. This 
is similar to the foregoing, and in addi- 
tion authorizes the President, in an 
emergency, to operate or lease any and 
all coal properties. 

H. R. 12209. Introduced by Mr. Parker 
(Rep., N. Y.). Referred to Committee 
on Interstate Commerce. This bill is 
designed “to protect the Government and 
the public from shortages of coal,” and 
authorizes the Bureau of Mines to collect 
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Coal 


| H. R. 12209—Parker (Rep., N. Y.). 
| 
Mining 
S. 3641—Passed by Senate. 
S. 1821—Passed by Senate. 
S. 3186—Enacted into law. 
H. R. 7752.—Enacted into law. 
H. R. 7372.—Enacted into law. 
S. 4157—Ernst (Rep., Ky.). 
S. + 564—Passed by Senate. 
H. R. 11889—3innott (Rep., Oreg.). 


Coinage 


Industry 
H. R. 11886—Rathbone (Rep., Ill.). 


H. R. 11212—2arker (Rep., N. Y.). 


H. R. 11944—3erger (Soc., Wis.). 


S. 4106—Deneen (Rep., Ill.). 
S. 2516—Passed by Senate. 


H 
H 

S. J. Res. 107—Gillett (Rep., Mass.). 
H. R. 11351—3erger (Soc., Wis.). 
H. R. 11420—3erger (Soc., Wis.). 


| IMPORTANT BILLS REVIEWED IN THIS ISSUE | 


S. 4177—Copeland (Dem., N. Y. 
H. R. 11898—Jacobstein (Dem., N. Y.). 


War Mineral Relief. 
Potash Survey. 
Louisiana Sulphur. 
Mining Leases. 
Lease Holdings. 
Mine Station. 
State Land Title. 


S. J. Res. 96—Stanfield (Rep., Oreg.). 


H. R. 8306—?assed by House and Senate. 


H.R. 9463—Passed by House and Senate. Railroad Labor. 


S. 951— assed by Senate. Steel Cars. 
Government Rail Ownership. 


S. 3331—Reported by Committee. Colorado River. 
H. Res. 245—Leatherwood (Rep., Utah). 
Muscle Shoals. 
Forest Experiment Station. 
.R. 8653—Reported by Committee. Convict Labor. 
. R. 12171—MeSwain (Dem., S. C.). 


Mob Violence. 
Free Speech. 


). Coal Regulation. 
Coal Regulation. 
Coal Regulation. 


Mineral Leases by States. 
Oil Leases. 


Silver Coinage. 


-Labor Safety. 


Railroad Consolidation. 


Power Lease. 


Plant Closing. 
Commodity Units. 


and issue data regarding all phases of 
the coal industry similar to that provided 
in the Copeland bill. The bill provides 
a fine of $5,000 or one year imprison- 
ment, or both, for refusal to report to 
the bureau. The bureau is authorized to 
secure information and statistics from 
the Geological Survey, Interior Depart- 
ment, Census Bureau, and other Govern- 
ment departments. This information is 
to be available to the Interstate Com- 
merce Commission for use under para- 
graph 15 of section 1 of the commerce 
act. 

When the President finds it necessary 
to preserve or restore industrial peace 
in the coal industry, he may direct the 
Secretary of Labor to conciliate differ- 
ences, encourage arbitration or to act as 
mediator; or appoint one or more persons 
to act as mediators; or establish tem- 
porary boards of mediation. 

To protect against shortages or pos- 
sible shortages of coal by reason of a 
lockout or strike or the possibility of 
such stoppage which affects a substantial 
decrease in the production of coal, the 
President is empowered to proclaim an 
emergency and to put into effect the 
Federal fuel distribution and car priority 
law of 1922. The bill is based on the 
following principle: “To protect the 
Government and its agencies, the instru- 
mentalities of interstate or foreign com- 
merce, and the public from shortages of 
coal, and to have adequate and necessary 


facts available, in the event of an 
emergency, for the immediate enactment 
of such further legislation as Congress 
may deem advisable and for the proper 
execution of existing law.” 


War MINERAL RELIEF 


S. 3641. Introduced by Mr. Oddie. 
Passed by the Senate. This bill amends 
the war mineral relief act by authorizing 
the payment of losses in connection with 
the purchase or lease of property and for 
interest on borrowed capital. It also 
authorizes appeals from decisions of the 
Interior Department under the act to the 
Court of Claims. 


POTASH SURVEY 


S. 1821. Introduced by Mr. Sheppard 
(Dem., Tex.). Reported by the House 
Committee on Mines and Mining. This 
bill authorizes an appropriation of 
$100,000 for each of the next five years 
for investigations by the Geological Sur- 
vey and Bureau of Mines to determine 
the location and extent of potash de- 
posits in the United States and for 
laboratory tests of potash. As passed by 
the Senate it carried an appropriation of 
$550,000 per year for five years, but the 
appropriation was reduced by the Hous? 
committee. 


SULPHUR LEASES 


S. 3186. Introduced by Mr. Ransdell 
(Dem., La.). Enacted into law. This 


law authorizes prospecting permits and 


4 
| 
| | 
| 
Power 
| | 
| | 
—= | 


leases for sulphur on public lands in 
Louisiana. The permits would be for 
two years for 640-acre tracts. The lease- 
holder would be required to pay the Gov- 
ernment a royalty of 5 percent of the 
quantity or gross value of the sulphur at 
the point of shipment. Lands known to 
contain sulphur would be leased at a 
royalty to be fixed by the Interior De- 
partment and the payment of an advance 
rental of 50 cents per acre per annum. 


MINE LEASES 

H. R. 7752. Enacted into law. This law 
authorizes mining leases on land reserved 
for Indian agency and school purposes, 
upon a one-eighth royalty payment. 

H. R. 7372. Enacted into law. This law 
amends the leasing law by basing leases 
thereunder on the amount of lands and 
not the number of leases. It authorizes 
three holdings of 2,560 acres each in a 
state. 

S. 4157. Introduced by Mr. Ernst (Rep., 
Ky.). Referred to the Committee on 
Mines and Mining. This bill authorizes 
the establishment of a mine rescue sta- 
tion at Hazard, Ky. 


LAND GRANTS 

S. 4143. Introduced by Mr. Cameron 
(Rep., Ariz.). Referred to the Commit- 
tee on Public Lands. This bill grants 
500,000 acres of public lands in Arizona 
to that state, the proceeds of which shal! 
be devoted to the care and medical treat- 
ment of disabled miners and their de- 
pendents. 

S. 564. Introduced by Mr. Jones (Dem., 
'N. Mex.). Passed by the Senate. This 
bill confirms in the states title to lands 
granted by the Government to them in 
aid of common or public schools. 

H.R. 11512. Introduced by Mr. Sinnott 
(Rep., Oreg.), by request of the Interior 
Department. Referred to the Committee 
on Public Lands. This bill perfects title 
to public lands granted to the states. 
The bill reserves minerals in the lands to 
the Government, with the right to pros- 
pect and lease the same. This would not 
apply to lands containing metalliferous 
minerals nor to lands withdrawn by the 
Government on account of their mineral 
deposits. 

S. 4055. Passed by the Senate and re- 
ported by the House Committee on Public 
Lands. This bill authorizes patents to 
160-acre tracts of land in New Mexico 
which have been held for more than 20 
years under claim or color of title. 

H. R. 11895. Introduced by Mr. Colton 
(Rep., Utah). Referred to the Commit- 
tee on Public Lands. This bill confirms 
in the states title to school land grants 
and limits the time in which proceedings 
to exclude them because of their mineral 
content may be filed. The lands are to 
go to the states with a reservation of 
their minerals to the Government, which 
may grant prospecting and mining rights. 
Persons who have obtained land from the 
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state shall have a preference right to 
lease it. The bill does not apply to lands 
containing metalliferous minerals or 
lands reserved by the Government for 
mineral deposits. 

H. R. 11889. Introduced by Mr. Sinnott 
(Rep., Oreg.). Referred to the Commit- 
tee on Public Lands. This is similar to 
the foregoing, except that it provides 
that the states shall lease the minerals. 
The bill excludes land reserved by the 
Government for national purposes. 

H. R. 11890. Introduced by Mr. Sinnott 
(Rep., Oreg.). Referred to the Commit- 
tee on Public Lands. This bill is similar 
to the foregoing, except that it applies 
to coal and other minerals. 

H. R. 11978. Introduced by Mr. La- 
Guardia (Soc., N. Y.). Referred to the 
Committee on Public Lands. This bill is 
similar to the foregoing, except that it 
reserves to the Government the mineral 
rights in the land and authorizes the Gov- 
ernment to issue permits for prospecting 
and mining and preferential rights to 
lease mineral deposits. 

H. R. 12015. Introduced by Mr. Morrow 
(Dem., N. Mex.). Referred to the Com- 
mittee on Public Lands. This bill amends 
railroad lard grants by excluding iron 
and coal from mineral designation there- 
under. 

S. J. Res. 46. Passed by the Senate and 
reported by the House Public Lands Com- 
mittee. This resolution provides that 
receipts from school lands in New Mexico 
shali be equally divided among the edu- 
cational institutions of the state. 

S. 2716. Passed by the Senate. This 
bill authorizes the Interior Department 
te collect a 3 percent fee from royalties 
on production under mining leases on 
restricted Indian lands to be used for 
supervision, development, and operation 
of leases. 

INDIAN LEASES 


H. R. 8185. Passed by the House and 
reported by the Senate Indian Commit- 
tee. This bill provides for 10-year min- 
ing leases on lands of the Crow Indians 
in Montana. 

H. R. 8313. Reported by the Senate In- 
dian Committee. This bill provides for 
similar leases. 

H. R. 9558. Reported by the Senate In- 
dian Committee. This bill authorizes 
mining leases on the Tongue River or 
Northern Cheyenne Indian Reservation, 
Montana. 

H. R. 11849. Introduced by Mr. Suther- 
land (Rep., Alaska). Referred to the 
Committee on Public Lands. This bill 
authorizes grazing districts in Alaska, 
which, however, shall be subordinated to 
the development of the mineral and 
water resources of the land. 

S. 3928. Introduced by Mr. Willis 
(Rep., Ohio). Passed by the Senate. 
This bill authorizes the appointment by 
the Interior, Agricultural, and Commerce 
Departments of a commissioner for 
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Alaska to administer affairs in that ter- 
ritory. 

S. 4152. Introduced by Mr. Cameron 
(Rep., Ariz.). Reported by the Commit- 
tee on Indian Affairs. This bill author- 
izes oil and gas mining leases on unal- 
lotted lands in executive order Indian 
Reservations. Mr. Bratton (Dem., N. 
Mex.) introduced a substitute for this 
bill. 

S. 4054. Introduced by Mr. Jones 
(Dem., N. Mex.). Referred to the Com- 
mittee on Public Lands. This bill ex- 
tends the oil leasing act to the Zuni Dis- 
trict of the Manzano National Forest, 
New Mexico. 

H.R. 11614. Introduced by Mr. Mc- 
Clintic (Dem., Okla.). Referred to the 
Committee on Public Lands. This bill 
makes available for flood control in Okla- 
homa the proceeds from oil wells in the 
Red River region to which there are no 
legal claimants. 

S. 4107. Introduced by Mr. Harreld 
(Rep., Okla.). Referred to the Commit- 
tee on Public Lands. This is similar to 
the foregoing. 


LEASE 

S. J. Res. 96. Introduced by Mr. Stan- 
field (Rep., Oreg.). Reported by the 
Committee on Public Lands. This gives 
placer mining claimants in the Red River 
oil region who were ruled out by the 
court a 90-day preference right to a lease 
for 320 acres. 


SILVER PURCHASE 

S. 756. Mr. Phipps (Rep., Colo.) intro- 
duced an amendment to this bill, which 
authorizes the purchase of 14,000,000 
ounces of silver at $1 per ounce, to pro- 
vide that this and other silver purchased 
under the original law shall be coined 
into standard silver dollars, and for re- 
peal of the original act. 

H. R. 8306. Passed by the House and 
Senate. This bill authorizes the coinage 
of 6,000,000 50-cent pieces in memory of 
those who went over the Oregon Trail. 

S. 4018. Passed by the Senate, but re- 
jected by the House. This bill proposed 
to authorize the Philadelphia Mint to 
coin, without expense, 500,000 medals to 
be sold for the purpose of preserving the 
birthplace of Henry W. Longfellow. 

H. J. Res. 230. Passed by the House. 
This bilt authorizes the Philadelphia Mint 
te demonstrate on a stamping press the 
process of producing coins, at the South 
Jersey Exposition to be held at Camden, 
N. J., in July, August, and September. 

LABOR SAFETY 

H. R. 11886. Introduced by Mr. Rath- 
bone (Rep., Ill.). Referred to the Com- 
mittee on Labor. This bill establishes a 
safety division in the Bureau of Labor 
Statistics of the Department of Labor. 


RAILROAD LABOR 
H. R. 9463. Passed by the House and 
This is the new railroad labor 


Senate. 
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dispute adjustment legislation, replacing 
the Railroad Labor Board, with regional 
and other boards of mediation. 

H.R. 11212. Introduced by Mr. Parker 
(Rep., N. Y.). Referred to the Commit- 
tee on Interstate Commerce. This bill 
provides for consolidation of railroads. 

H. R. 6573. Enacted into law. This 
law extends the time in which the Alaska 
Anthracite Railroad shall complete its 
lines in that territory. 


GOVERNMENT OWNERSHIP 


H. R. 11944. Introduced by Mr. Berger 
(Soc., Wis.). Referred to the Committee 
on Interstate Commerce. This bill pro- 
vides for Government ownership and op- 
eration of the railroad, telegraph, tele- 
phone, and express systems, under a 
Department of Transportation and Tele- 
graph. The bill provides for a commis- 
sion of 12 persons to value these prop- 
erties, which shall be purchased by the 
Government under 4 percent bonds. 

S. 4110. Introduced by Mr. Trammell 
(Dem., Fla.). Referred to the Commit- 
tee on Interstate Commerce. This bill 
provides that the Interstate Commerce 
Commission shall give shippers 60 days 
notice of proposed increased freight, ex- 
press, and passenger rates. 


RAIL BILLS 


S. 750. Passed by the Senate. This bill 
requires railroads to secure permission 
of the states and the Interstate Com- 
merce Commission to construct new lines 
or abandon lines of railroads. 

S. 1344. Reported by the Committee on 
Interstate Commerce. This bill extends 
the existing liability of the initial carry- 
ing railroad for loss or damage to prop- 
erty handled by two or more railroads, 
to cases where the final destination has 
been changed by the shipper while the 
property is being shipped. 

S. Res. 207. Introduced by Mr. Ship- 
stead (F. L., Minn.). Referred to the 
Committee on Interstate Commerce. 
This resolution provides for an investi- 
gation of a strike on the Western Mary- 
land Railroad, a coal carrier. 


POWER DEVELOPMENT 


S. 3331. Introduced by Mr. Johnson 
(Rep., Calif.). Reported by the Commit- 
tee on Irrigation. This is the Colorado 
River electrical development bill, under 
which the Boulder Canyon Dam would be 
built under a bond issue of $125,000,000 
at 4 percent. 

H. Res. 245. Introduced by Mr. Leather- 
wood (Rep., Utah. Referred to the 
Committee on Irrigation. This resolu- 
tion asks the Interior Department to 
ascertain and submit to Congress at the 
next session proposals for leasing water 
power on the Colorado River. 


MUSCLE SHOALS 


S. 4106. Reported by Mr. Deneen (Rep., 
fil.) from the Muscle Shoals Special 
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Committee. This bill proposes to lease 
the Muscle Shoals, Ala., nitrate and 
power properties to the Muscle Shoals 
Fertilizer and Power Distributing Com- 
panies. Mr. Heflin (Dem., Ala.) intro- 
duced a substitute to lease the project 
to the Air Nitrates Corporation, and the 
American Cyanamid Company. 

H.R. 11602. Reported by Mr. Morin 
(Rep., Pa.). from the Muscle Shoals 
Special Committee. This is similar to 
Mr. Deneen’s bill. 

S. 4005. Introduced by 
(Rep., Ohio). Referred to the Committee 
on Territories. This bill provides a form 
of government for the Virgin Islands, 
giving the Government control over the 
mines and minerals for the public benefit. 


Mr. Willis 


FOREST STATIONS 

S. 2516. Passed by the Senate. This 
bill establishes at a cost of $30,000 a 
forest experiment station in Pennsyl- 
vania or neighboring states. 

H. R. 11605. Introduced by Mr. Asweli 
(Dem., La.). Referred to the Committee 
on Agriculture. This bill appropriates 
$85,000 to establish a hardwood forest 
experiment station near Colfax, La. 

CoNvicT LABOR 

H. R. 8653. Reported by the Committee 
on Labor. This bill subjects goods mined 
or produced by convicts or prisoners to 
the laws of the states in which they may 
be placed for consumption. 

H. R. 12171. Introduced by Mr. Mc- 
Swain (Dem., S. C.). Referred to the 
Committee on Interstate Commerce. This 
bill requires manufacturers to notify the 
Federal Trade Commission of their in- 
tention to close their plants. 


TRADE PROMOTION 


H.R. 3858. Passed by the House and 
reported by the Senate Committee on 
Commerce. This bill creates an organic 
act for the work of the Bureau of For- 
eign and Domestic Commerce which has 
heretofore been conducted under annual 
appropriations by Congress. 

H. R. 11383. Introduced by Mr. Line- 
berger (Rep., Calif.). Referred to the 
Committee on Interstate Commerce. 
This bill establishes a district office of 
the Bureau of Foreign and Domestic 
Commerce at Los Angeles. 

S. 4021. Introduced by Mr. Shortridge 
(Rep., Calif.). Referred to the Commit- 
tee on Commerce. This is similar to the 
foregoing. 

COMMODITY UNITIES 


S.J. Res. 107. Introduced by Mr. Gil- 
lett (Rep., Mass.). Referred to the Com- 
mittee on Commerce. This bill author- 
izes the Department of Commerce to 
establish commodity quantity units for 
merchandising use after 1935, standard- 
izing the yard to the meter, the quart to 
the liter, and the pound to 500 grams 
decimally divided. 
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Mos VIOLENCE 

H. R. 11351. Introduced by Mr. Berger 
(Soc., Wis.). Referred to the Judiciary 
Committee. This bill proposes to punish 
state and municipal officers who fail to 
protect persons from mob attack, and to 
punish those who participate in such at- 
tacks. 

H. R. 11420. Introduced by Mr. Berger 
(Soc., Wis.). Referred to the Judiciary 
Committee. This bill seeks to prevent 
interference of the right of free speech 
or assembly. 

H. R. 10312. Passed by the House. This 
bill authorizes the disposition of the 
Frenchman’s Bay, Me., coal depot, no 
longer needed for naval purposes. 


INTERNATIONAL COAL CON- 
FERENCE 


N international conference on coal 

will be held at the Carnegie Institute 
of Technology, in Pittsburgh, the end of 
November, 1926, according to an an- 
nouncement of plans now being devised 
by Dr. Thomas §S. Baker, president of the 
Institution. The fundamental idea of the 
meeting, it is announced, is the discussion 
of new uses of bituminous coal. 

Several prominent scientists of Ger- 
many, France, and England have been, 
or will be, invited to participate in the 
discussions, according to President 
Baker’s plans, and in addition papers will 
be presented by a number of leading 
American engineers and scientists repre- 
senting the latest discoveries in connec- 
tion with the distillation of coal, its by- 
products, new methods of producing 
energy from coal, etc. 

Some of the topics that are now re- 
ceiving the consideration of President 
Baker and his associates for discussion 
during the conference are the low-tem- 
perature carbonization of coal, generation 
of power at the mines, domestic use of 
coke, and water power vs. coal energy. 

An advisory board of leading Ameri- 
can men of affairs is now being organized 
to assist in the conference plans. 


Dr. V. N. Krivobok, associate in the 
Bureau of Metallurgical Research of 
Carnegie Institute of Technology, has 
been awarded a grant of $500 by the Iron 
and Steel Institute of Great Britain to 
assist him in carrying out a photomicro- 
scopic study of recrystallization of metals 
after cold-working, according to an an- 
nouncement. Public announcement of 
the award, which comes from the Car- 
negie Research Fund of the Iron and 
Steel Institute, was made at the annual 
meeting of the Institute in London on 
May 6 and 7, 1926. 

Dr. Krivobok has been a member of 
the staff of the Bureau of Metallurgical 
Research of Carnegie Tech since its or- 
ganization by President Thomas S. Baker 
two years ago. 
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THE CONDUCT AND VALUE OF MINE RESCUE STATIONS 


Since A Mine Fire Is The Worst Catastrophe That Can Happen During The Life Of A Mine, In 
The Opinion Of Mr. Sparks Every Mine Should Either Install A Mine Rescue Station Suitable 
To Its Needs, Or Join With Other Companies In A Central Rescue Station 


few mines which are entirely free 

from the hazard of an underground 

fire. Usually a mine fire is about the 
worst catastrophe that can happen dur- 
ing the life of a mine. This is especially 
true if the fire is accompanied by any 
loss of life, as such an occurrence gives 
the mine a “black eye” in the minds of 
underground workers. A mine fire is also 
a costly experience on account of the loss 
of production, and in the event of a large 
fire a great deal of repair work is neces- 
sary before the mine returns to a pro- 
duction basis. 

Next to stringent fire prevention 
measures are the means of combating a 
fire, and under this head may be classed 
oxygen breathing apparatus and general! 
mine rescue work. 

Any mine which has passed the pros- 
pect stage should install a mine rescue 
station suitable to its needs. Many states 
have laws compelling the installation of 
a mine rescue station at mines where a 
specified number of men are employed. 
In villages and towns, no matter how 
small, there is always some sort of a 
fire department. Correspondingly, the 
same need exists at a mine which has 
become a producer, yet there are numer- 
ous mines in this country which have 
operated for years with no thought of 
mine rescue equipment. 

The equipping, operation, and mainte- 


IE the mining industry there are very 


*Director, Central Mine Rescue Station, Coeur 
d’Alene Mine Operators’ Association. 
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By K. T. SparKxs* 


nance of a mine rescue station for an in- 
dividual mine is usually a rather ex- 
pensive project. This is especially true 
if the necessary breathing apparatus, 
supplies, and accessories are kept in good 
condition, up to date and in charge of a 
competent person. Individual mines, 
even after the installation of an adequate 
station, are prone to let the training work 
lapse and the apparatus deteriorate. This 
attitude usually results after the mine 
has operated for a period of years with- 
out an underground fire or disaster of 
any kind. In this way a false feeling of 
security is engendered, and sooner or 
later an emergency arises in which the 
need of perfectly working breathing 
apparatus, together with a number of 
trained men, is urgent. 

A few years ago a fire occurred in a 
large western metal mine. Prior to this 
fire the same company had experienced 
another fire underground and at that time 
they did not have any rescue equipment 
at all. After the first fire they expended 
several thousand dollars in the purchase 
of oxygen breathing apparatus, supplies, 
etc. These were received in due time and 
placed in the mine warehouse. Upon the 
outbreak of the second fire it was found 
that the machines had deteriorated so 
badly that they were practically useless. 
They had not even been removed from the 
original boxes in which they had been 


shipped from the factory. No trained 
men were available, and before the work 
of actually fighting the fire could be 
undertaken it was necessary to give a 
number of men a short course of training 
in the use of oxygen breathing apparatus. 
Had this particular mine kept their ap- 
paratus in good condition, together with 
a number of trained “helmetmen,” the 
enforced shut down with consequent loss 
of production would have been greatly 
reduced. 

The expense and disadvantages of mine 
rescue stations for individual mines can 
be overcome by the establishment of a 
joint station to take care of all of the 
mines of a district. In this way the 
expense is borne proportionally by each 
of the mines served and does not become 
a burden on any one company. For the 
establishment of an efficient central mine 
rescue station, the geographical location 
of the various mines to be served must 
be carefully considered and also means 
of transportation between the central sta- 
tion and the various mines. The distance 
from the rescue station to the most dis- 
tant mine of the group should not exceed 
25 miles, unless road conditions are very 
favorable. This will allow speedy service 
from the central station to the mine in 
an emergency. The station should be lo- 
cated at some central point where the 
mileage to the member mines is about the 
same. Some means of transportation 
from the station to the mines is, of 
course, necessary. In the Coeur d’Alene 
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district of Idaho there is a smoothly 
working central mine rescue station 
which has been in operation for the past 
three years. This station has functioned 
efficiently at a comparatively low cost 
and will be briefly described. 


LOCATION OF THE COEUR D’ALENE 


DISTRICT 

The Coeur d’Alene district lies in the 
approximate center of Shoshone County 
and comprises an area of about 400 
square miles. Shoshone County occupies 
the larger portion of northern Idaho, 
known as the “Panhandle.” The country 
is very mountainous and there is little 
iand suitable for agricultural purposes. 
Mining and lumbering are the chief in- 
dustries upon which the community de- 
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pends. Shoshone County, which includes 
the Coeur d’Alenes, is the largest pro- 
ducer of lead-silver ore in the state, and 
for many years has produced 90 percent 
of the lead and 85 percent of the silver. 
The State of Idaho, ranking second in 
the United States in lead production and 
fifth in silver, shows the importance of 


the mining industry of the Coeur 
d’Alenes. The town of Wallace is the 


principal supply point of the district, and 
within a radius of 12 miles are located al! 
of the important mines of the Coeur 
d’Alenes. 

NECESSITY OF A MINE RESCUE STATION 

During the first two months of the year 
1923 two underground fires occurred in 
the mines of the Coeur d’Alene district. 
Both of these fires, fortunately, did not 
result in any great loss of life, but were 
expensive on account of the 
shut down. 

Shortly after the second fire, which 
occurred in the month of February, the 
mine managers of the district held a 
meeting to discuss underground fires and 
their prevention. During the course of 
this conference the question of establish- 
ing a joint rescue station was brought 
up. This station was to be equipped 
with a suitable type of breathing ap- 
paratus, accessories, and supplies, and 
would serve all of the mines of the dis- 
trict. The mine officials were in favor 
toward the project and accordingly a fu- 
ture conference was arranged between 
the mine operators and representatives of 


enforced 


*Self-Contained Mine Rescue Oxygen Breathing 
Apparatus, Bureau of Mines, Washington, D. C 
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the United States Bureau of Mines. This 
conference was held and resulted in the 
Bureau of Mines detailing an engineer to 
the district for the purpose of establish- 
ing the station and getting it to running 
smoothly. 


HOUSING FACILITIES 


After due consideration it was .ecided 
that the apparatus and supplies should 
be housed in a railroad coach instead of 
a building. This decision was made be- 
cause nearly all of the mines to be served 
were on a railroad. By this arrange- 
ment the use of a large motor-driven 
rescue truck was avoided as the use of 
a truck would not be feasible in the win- 
ter time when the snow was deep. A 
former rescue car of the Bureau of Mines 
was purchased for this purpose. The 
car was changed to suit local conditions. 
The car is equipped with living quarters 
for a small and can be readily 
handled on regular passenger trains. The 
rescue car which forms the nucleus for 
the central mine rescue station of the 
Coeur d’Alene district is parked in Wal- 
lace. The car sits on a spur track which 
is common to both of the railroads of the 
district. A special engine is available at 
all times to quickly take the car to the 
scene of a mine fire. 


crew 


SELECTION OF EQUIPMENT 

On account of the 
paratus men or 
of the district 
the Paul 
this was selected as the 
the district. 


fact that the ap- 
so-called “helmetmen” 
were more familiar with 
oxygen apparatus, 
standard for 
are carried 


breathing 


Fourteen sets 


Above, Mine Rescue Training Work Un- 

derground at the Hecla Mine. Below, 

Mine Rescue Maneuvers at the Bunker 
Hill and Sullivan Mine 


en the mine rescue car. While each of 
these machines are complete in itself, 
there is considerable accessory equipment 
required. This consists of extra oxygen 
bottles for the machines, large storage 
tanks of compressed oxygen, regenerat- 
ing cans, ete. High-pressure oxygen 
pumps, both motor driven and hand oper- 
ated, are provided for refilling the 
smaller oxygen tanks on the machines 
from the storage cylinders. ; 

The breathing apparatus mentioned 
above is of the so-called two-hour type, 
i. e., under ordinary working conditions 
the machinery will supply oxygen to the 
wearer for a period of from two to two 
and one-half hours. The time limit the 
machines can be worn is elastic, as they 
are provided with a variable feed valve, 
whereby just the amount of oxygen re- 
quired is fed to the wearer. This mezns 
that the working period of the machines 
depends upon the work being done.* 

In addition to the large machines there 
are several smaller ones which will sup- 
ply oxygen for a period of from three- 
quarters to one hour. These smaller 
machines were procured for use as a 
rescue apparatus and not for actual fire- 
fighting purposes except in a confined 
space close to tresh air. 

Small gas-filtering devices known as 
“self-rescuers”’ are also on hand. These 
are used for short trips through a gassy 
or smoke-laden atmosphere where there 
is plenty of oxygen available. 

Two thousand regenerating cans, to- 
ge.her with an ample supply of spare 
parts for the apparatus, repair mate- 
rials, etc., are carried in stock on the 
rescue car. A complete outfit of small 
tools for repairing the apparatus is also 
on hand. Various devices for testing the 
apparatus, such as flow meters, pressure 
gauges, and volume bags are available. 

In addition to the above, a complete 
line of gas-testing apparatus is carried. 
This includes detectors for 


carbon 
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monoxide, carbon dioxide, and methane. 
Orsat apparatus is available for a com- 
plete analysis of mine air. Several ame 
safety lamps of the approved, permissible 
type have been provided. 

Resuscitating devices consist of in- 
halators for administering both pure 
oxygen and a mixture of oxygen and 
carbon dioxide. The latter apparatus 
was devised by Doctors Henderson and 
Haggard of the Yale Physiological 
School.; 

For underground fire work battery 
type searchlights have been provided, 
each man on a team being supplied with 
a lamp. They have a high-power bulb 
and will throw a beam of light a dis- 
tance of 500 feet. 

Large portable searchlights are also 
available. These lights are designed for 
use on mine power lines. They are 
equipped with 1,000 watt bulbs, and have 
a long armored cable attached so that 
they may be used where needed. 

Life lines, consisting of light rope 
wound on a reel, are useful at the time 
of a mine fire, and several are on hand. 
An apparatus crew takes the end of the 
rope with them from the fresh air base, 
and by this arrangement are able to find 
their way out and the succeeding crew 
their way in. Life lines are a necessary 
part of mine-rescue equipment when the 
mine is filled with a dense smoke ands 
apparatus men are employed from other 
properties. 

An ample supply of special fire hose 
fittings are also carried on the car. These 
consist of plugs to connect the female 
ends of two hose lines together, recep- 
tacles for connecting the male ends of 
two fire lines together, revolving nozzles, 
spray nozzles, reducers, quick connectors, 
etc. 


RESCUE STATIONS LOCATED AT MINES 


Each of the large mines of the dis- 
trict have a rescue station located at the 
mine. The mine stations are under the 
general supervision of the Central Mine 
Rescue Station. All of the mine stations 
are completely equipped with from 5 
to 15 sets of apparatus, and an ample 
supply of spare parts, oxygen pumps, 
and regenerating cans. In the event of 
a large mine fire in the district, all of 
the equipment at each of the mine sta- 
tions, together with the equipment from 
the rescue car, could be concentrated at 
one place in a very short time. This 
would give about 90 sets of apparatus 
and a large quantity of spare parts. 


TRAINING OF RESCUE MEN 


The men who are to become “helmet- 
men” are carefully selected. They must 


fReport I of the Commission on Resuscitation 
from Carbon Monoxide Asphxia to the American 
Gas Association, by Henderson and Haggard, 
September, 


— Gas Association Monthly, 
tAbstract from the Report of Investigations, 
Serial No. 2445, U. S. Bureau of Mines. 
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be young men who are physically fit. 
Intelligence, coolness, nerve tempered 
with caution, and ability to think quickly 
in an emergency are additional requi- 
sites. The necessity of these qualifica- 
tions will be seen when. it is known that 
crews in this district are often called 
upon to travel nearly a mile through 
underground drifts filled with poisonous 
gasses or irrespirable air, and often work 
in temperatures as high as 160 degrees 
Fahrenheit. Permanency at the mine 
where they are employed is another 
factor considered, although this is not so 
important, as men leaving one mine of 
the district usually find employment at 
another, and hence are still available. 

The men are trained in groups of five, 
as this is the best and most conveniently 
handled number to get the maximum 
efficiency. The training covers a period 
of three months at three-week intervals 
and last four hours each time. Prelimi- 
nary steps in training consists of learn- 
ing the basic principles, the construction, 
circulation, and tests of the breathing 
apparatus. After this the men wear the 
apparatus, first in fresh air and later in 
an irrespirable atmosphere. This usu- 
ally consists of wood smoke, sulphur, or 
formaldehyde fumes. In both fresh air 
and gas the men are required to per- 
form hard physical labor, and do certain 
exercises designed to bring the large body 
muscles into play, which causes the max- 
imum oxygen consumption. Confidence 
in the apparatus is thus established, and 
the men learn the limitations of the ma- 
chines and just how much work they 
can do while wearing them. 

After the first course of training is 
completed, they receive practice with the 
apparatus one afternoon every month for 
an indefinite period. During these prac- 
tice periods they are released from their 
regular work in the mine and report at 
the rescue station. Compensation is, of 
course, allowed during this practice. 
About 200 men are in active training at 
all times, being divided proportionally 
among the large mines. Several of the 
mines pay their “helmetmen” a bonus 
of $0.25 per shift over the regular scale 
of wages. In this way there is always 
a demand for a place on the rescue 
teams. 

In conjunction with the mine-rescue 
training, a certain amount of first-aid 
work is also introduced, especial atten- 
tion being paid to methods of artificial 
respiration. A close cooperation in both 
the first-aid and mine-rescue work is 
maintained with the United States Bu- 
reau of Mines. 


Cost OF RESCUE EQUIPMENT 
COEUR D’ALENE DISTRICT 
All of the large mines of the district 


are banded together in an informal or- 
ganization known as the Coeur d’Alene 
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Mine Operators’ Association. The mines 
contribute to a general fund at the rate 
of $0.05 per ton of ore mined. By this 
arrangement the cost is distributed ac- 
cording to the output of each mine. The 
fund is administered by an agent ap- 
pointed by the mine managers. 

The rescue equipment of the Coeur 
d’Alene district forms one of the most 
complete installations in the United 
States. The Mine Operators’ Associa- 
tion have spared no expense to make it 
complete. The equipment represents an 
investment of about $35,000. This figure 
includes the rescue car and its contents 
and the rescue stations located at the 
mines. 


UsE oF OxYGEN BREATHING APPARATUST 
The mining industry at present has 
innumerable safety devices available to 
protect the life and health of the work- 
man. Many of these are designed to 
supplement the intelligence of the miner, 
with the result that he places too much 
reliance in the device and not enough in 
his own carefulness. This is true of 
oxygen breathing apparatus, often called 
“safety helmets.” As a matter of fact, 
oxygen breathing apparatus is far from 
safe. To the general public and, unfor- 
tunately, to many persons actually en- 
gaged in mining, the use of oxygen 
breathing apparatus is more or less 
shrouded in mystery. They assume that 
in the event of a mine fire or disaster 
all that is necessary to do is to send 
men equipped with the “helmets” into the 
mine, and in some miraculous manner the 
rescue and recovery work will take care 
of itself. The idea is erroneous. Men 
in order to make good “helmetmen” and 
to accomplish anything at all must 
undergo a strenuous course of training. 

Self-contained oxygen breathing ap- 
paratus was introduced into this country 
in about the year 1907. Shortly after 
this time the United States Bureau of 
Mines, then the Technologic Branch of 
the United States Geological Survey, be- 
gan the training of miners in the use of 
the apparatus. 

During the last 10 years the increase 
in the number of mining companies own- 
ing apparatus has been decidedly notice- 
able. Several states now require mines 
of a certain type and development to be 
equipped with oxygen breathing ap- 
paratus and train their employes in their 
use. Some of the states maintain well- 
equipped rescue stations. Several insur- 
ance companies grant reduced rates to 
companies operating mines having rescue 
apparatus and regularly trained men. 

Oxygen breathing apparatus properly 
maintained, together with a crew of 
trained men, is a very real asset to any 
mining company. The history of mining 
is replete with instances where a mine 
having had an underground fire has been 
saved for (Continued on page 456) 


ESSENTIALS FOR DOING EFFICIENT SAFETY WORK 


Safety Engineering As Much A Part Of Mine Operation As Are Operating And Cost Reduction 
Problems—Management Should Give Sympathetic Cooperation In Creating Interest In And 
Observation Of Safety-first Principles—Certain Basic Essentials Of Safety W ork Outlined 


FFICIENCY in safety work does 
E; not mean merely reducing acci- 

dents to a minimum. Accident 
prevention work may be done in such a 
manner as to increase costs. It is nec- 
essary for the safety engineer to study 
the problem and devise methods by which 
accidents may be reduced to a minimum, 
and at the same time be instrumental in 
increasing production while reducing 
costs. 

In some industries it is no easy mat- 
ter to show that a minimum accident 
record has been a major cause of in- 
ereased production. In fact, the safety 
department is given little or no credit if 
production increases. Accident statistics 
are frequently based upon the number of 
shifts worked rather than upon produc- 
tion. If the accident record remains sta- 
tionary, and the number of shifts 
worked does not increase, and production 
increases, should not the safety depart- 
ment receive credit as well as other op- 
erating departments? This point is often 
overlooked, as safety work has not yet 
been applied as a real form of efficient 
business operation. Safety problems 
are often tabled, to be discussed at odd 
times, and are frequently tabled and for- 
gotten. A problem of operating or pro- 
duction costs is never overlooked and is 
thoroughly thrashed out. If these same 
principles were applied to safety prob- 
lems, a minimum accident rate would 
soon result. 

I am not criticizing the methods used 
in solving operating problems. Ninety- 
five percent of our industrial managers 
and superintendents are willing to do 
anything in their power to prevent acci- 
dents, but have failed to consider it a 
major part of business. transaction. 
Safety engineering is only in its infancy. 
Very few men have been trained to han- 
dle safety work and a large percentage 
of our present higher officials are not 
trained safety workers, and to be suc- 
cessful they must depend upon their 
subordinates to solve such problems. 

. I recently read in “The Houghton 
Line” that “the ideal organization is one 
in which every man knows more about 
his work than the boss.” A very true 
definition for an ideal organization, but 
under it one should also find that “an 
ideal boss is one who will invite and 
consider suggestions from his workmen.” 
To make it complete: “An ideal workman 
is one who is willing to cooperate in do- 
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ing a fair day’s work, using the safest 
methods possible while so doing.” 

To teach men to be ideal workmen is 
the hardest problem the safety engineer 
has, and is not only one of the essential 
requirements but is the essential require- 
ment to establish an efficient safety or- 
ganization. 

As I have stated at the beginning of 
this article, safety efficiency depends not 
only upon a reduction of accidents but 
also upon the cost of reducing accidents. 
It is unnecessary to overburden a corpo- 
ration with overhead expense, as one 
safety inspector with the proper coopera- 
tion can cover a large territory. There- 
fore, in order to reduce accidents to a 
minimum without increasing the cost of 
operation, it is necessary that keen in- 
terest be shown by the management and 
from there down, step by step, to the 
boss who has direct charge of the work- 
men. 

To arouse proper interest in safety 
work it is necessary that the problem be 
conscientiously considered as a business 
problem and treated in the same manner 
as operating or production problems. 

The superintendent is the second exec- 
utive in line who must be interested in 
accident prevention if efficiency is de- 
sired. There is little question that safety 
work will be properly conducted by the 
superintendent if the general manager 
desires it, but his interest is of first im- 
portance. The superintendent makes 
many trips through the plant, and if he 
is interested in accident prevention he 
can readily detect unsafe conditions and 
can often observe whether or not his 
under executives are closely watching the 
actions of their workmen. In case he 
finds one of his under executives allowing 
workmen to be careless, he should at 
once ask him for an explanation. This 
point is the failure of many safety or- 
ganizations. When you find a manager, 
a superintendent, or a boss who will 
watch workmen do unsafe acts and allow 
them to continue without punishment of 
some sort, you will find an organization 
which is not efficient, no matter how well 
guarded the place may be. The superin- 
tendent who has the required authority 
to demand that working places be kept 
in proper condition, if he is sufficiently 
interested in safety work, will have no 
trouble with his under executives. 

Next in line are the bosses working 
under the superintendent. These bosses 


are directly responsible for good working 
conditions and are the principal factors 
in safety efficiency. It is not only neces- 
sary that a good boss be a good work- 
man, but his personality must be pleas- 
ing; he must be capable of observing 
small defects, for more accidents are 
caused because of small defects than any 
other way. A bad condition is usually 
noticed by all bosses and workmen, and, 
because danger is conspicuous, care is 
exercised by those in charge and by the 
workmen, with the result that we do not 
encounter many bad accidents. 


Let us consider the qualities essential 
in a good boss and the action necessary 
in order to secure efficient safety work. 
He should be thoroughly acquainted with 
his work or workmen will soon lose con- 
fidence in his ability. He should have a 
likeable personality, otherwise his- work- 
men may become dissatisfied. A heavy 
labor turnover is always a detriment to 
safety efficiency and all other classes of 
efficiency. He should be capable of ob- 
serving small defects, or, no matter how 
capable he is otherwise, his accident rec- 
ord will not be reduced to a minimum. 
He should not be afraid nor too back- 
ward to criticize workmen who are found 
working under unnecessarily dangerous 
conditions. He should even go so far as 
to lay off or discharge the workman who 
he finds will continue this practice. Last, 
but not least, if he requires that his 
workmen thoroughly examine and make 
safe their place of work before they start 
real operation, his work of preventing 
accidents is 80 percent completed, and his 
production efficiency will be 10 percent 
increased. 


Now, let us consider the workmen. 
They are the folks we are trying to pro- 
tect. Some will care for themselves with 
but little instruction. Others will care 
for themselves along lines in which they 
are instructed. Still others, after being 
instructed, are careless, thoughtless, and 
negligent. The latter two classes are not 
only burdens to themselves but to their 
fellow workmen. They must be dealt 
with individually, otherwise they will 
continue to be careless and negligent. 
This class causes 80 percent of our in- 
dustrial accidents, and unless we deal 
more severely with them there is little 
chance of a lower accident rate. 

The problems which confront the safety 
engineer are to solve these various 
things. The safety engineer does not 
possess unlimited authority, and there- 
fore problems worked out by him must 
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be approved by all executives, at least 
from the foreman to general manager. 
Any one of these executives may prevent 
successful application of his proposed 
solution, in spite of the fact that it has 
taken a great deal of his time to collect 
sufficient data to satisfy him that it is 
of benefit to safety work and therefore to 
his company. The safety engineer is not 
going to establish anything that will lead 
to trouble. If his ideas are sound and 
will not interfere with other results, let 
him have a chance to demonstrate them. 
Many years ago I discovered that some 
men must be punished before they would 
practice self-protection. It was neces- 
sary for the boss to tell his men each 
day to bar down their ground before 
working under it. Oftentimes his men 
would get hurt before he arrived at their 
place of work. I inquired of men why 
they worked under ground that might 
fall and injure them. In the majority of 
cases I found it was because they did not 
want to handle the extra rock. It was 
evident that this work must be done 
sooner or later and nothing was being 
saved by letting it go from one day to 
another, After being satisfied I was on 
the right track, I asked to have a “lay- 
off system” adopted. After several 
months of discussion at our monthly 
meetings (the system being discussed by 
me only, as no other desired to discuss* 
it), our superintendent stated that it 
would be adopted, as there had been no 
argument against it. A foreman at one 
of the mines saw its advantage, and the 
first month he cut his serious accidents 
50 percent. It was only necessary to lay 
off a few men for three or four days 
each when it was first started, the others 
soon falling into the line of self-protec- 
tion. 

Another system I advocate is getting 
men with slight injuries back to work as 
quickly as possible. Some men with 
slight injuries will not lose a shift, while 
others with the same injury will lay off 
from two to three weeks. The men who 
do want to work should be given some- 
thing to do. In mining there are al- 
ways places which should be cleaned up, 
and the corporation is only paying the 
injured man the difference between his 
regular wages and the compensation 
which they must pay whether he works 
or not. Again he is doing work which 
is creating efficiency. The injured man 
is also more satisfied, as he is not unduly 
worried by finances, and the satisfied 
workman is always more efficient than 
the dissatisfied one. 

The safe way to accomplish a thing is 
not always the easiest way, or we would 
have less trouble training men in the 
safety habit. Quite often men will take a 
chance rather than do a little extra work. 
These are cases where the lay-off system 
will prove beneficial. 
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Safety engineering is in a class of its 
own. It is necessary for the safety engi- 
neer to solve practical safety problems, 
and to do this properly he must under- 
stand human nature. Many men consider 
only their own safety and not the con- 
dition they leave for the safety of others. 
This is one reason why it is necessary 
that all higher executives consider safety 
work a real part of their business and 
do their utmost to create interest and 
cooperation between workmen and execu- 
tives. Do not hold your safety engineer’s 
ideas at bay—give him a chance tuo put 
them in operation. Do not hold him to 
some routine way of doing his work, but 
turn him loose with sufficient authority 
to make good. 

If executives are not sincere in acci- 
dent prevention; it will help others if 
they do not profess to be. When a work- 
man has worked in an industry where 
safety first is only used as a byword, it 
is hard for other industries who later 
may employ him to teach him that safety 
is not merely a word but a real business. 


SAFETY AND WELFARE AT 


HOMESTAKE 
(Continued from page 410) 
large, fully equipped stage, a _ pipe 
organ, a full-time orchestra for the 
picture show. The building seats 1,000 
people. A nominal fee is charged for 


attractions in the theater, but everything 
else in the building is free to the people 
of the city. 

The library is well supplied with fic- 
tion and non-fiction, all the latest maga- 
zines and newspapers, a few of the latter 
being in foreign languages, bound vol- 
umes of the better and trade 
papers, and a good collection of rocks 
and minerals of the Homestake and 
Black Hills. 

During the winter months there is a 
bowling tournament between teams from 
the different departments. 

All the departments of the company 
go to work one hour early during the 
summer so that they can play baseball. 
They play three five-inning games every 
week. These games are between teams 
from the different departments. The 
Homestake furnishes the balls, mits, and 
bats and pays two umpires and a score- 
keeper. 

CONDUCT AND VALUE OF 
MINE RESCUE STATIONS 
(Continued from page 454) 
operations solely through the 
accomplishments of the apparatus men. 
Apparatus crews have on numerous 
occasicns made hazardous trips through 
gas-filled passages of a mine to re- 
cover bodies and rescue living men. 
They have changed the ventilation at the 
request of responsible authority, bulk- 
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headed underground fire so that they are 
localized, and in many instances fought 
the fire by direct means. The value of 
mining property saved through the use 
of oxygen breathing apparatus is, of 
course, enormous. 


INCREASING THE RECOVERY 
OF OIL 


A COMPREHENSIVE investigation of 
the problem of increasing the recov- 
ery of oil from oil sands has been un- 
dertaken by the Bureau of Mines at the 
petroleum experiment station, Bartles- 
ville, Okla. This problem is one of the 
most important that now confronts the 
oil industry, as it is generally estimated 
that only about 20 percent of the oil 
underground is recovered by present 
methods of flowing and pumping. An 
investigation of the methods in use for 
increasing the recovery of oil was made 
several years ago by J. O. Lewis, for- 
merly chief petroleum technologist of the 
Bureau of Mines, and the results were 
published in the Bureau’s Bulletin 148. 

D. B. Dow, who has been in charge 
of the Laramie, Wyo., office of the Bu- 
reau of Mines, has been transferred to 
the Bartlesville Station to take charge of 
this important work. Mr. Dow is ex- 
ceptionally well qualified to direct this 
work, for, in addition to his other duties, 
he has made a study of the solubility of 
natural gas in crude oil and the effect 
of dissolved gas on viscosity. A report 
of this work has recently been issued 
as Serial 2732 of the Bureau of Mines. 
Mr. Dow is the author of several re- 
ports of the bureau on natural-gas gaso- 
line and recently completed an extended 
investigation of methods of treating oil- 
field emulsions. 

The bureau plans to study a number 
of the physical properties of crude oil 
that affect the recovery of oil from 
sands, such as surface tension, viscosity, 
capilarity, ete. An effort will also be 
made to keep in touch with recovery 
methods that are now in practical use. 


Under the 
Coeur d’Alene 


present wage 

district is paying the 
highest mining wage in the United 
States. Other camps use considerable 
contract work, a large portion of the 
Butte miners being on contract basis, 
which results in a high average per day. 
The contract system has never been 
much in use in the Couer d’Alenes, the 
Federal company at Mullan being practi- 
cally the only large mine to make use of 
this system to any extent. 


scale, the 


Italy produced 490,000 metric tons of 
pig iron and 1,685,000 tons of steel dur- 
ing 1925, according to estimates of the 
Italian Bureau of Mines. These totals 


are the largest recorded in the history of 
the industry in that country. 


THE MEXICAN LABORER AND HIS SAFETY 


The United Verde Copper Company In March, 1925, Inaugurated A Special Plan To Assist Its 
Foreign Employees To Eliminate Accidents—A Description Of The Plan And The Results 
Obtained Are Given In The Following Article 


HE United Verde Copper Com- 

pany employs a number of skilled 

and unskilled Mexican laborers. 
These men are engaged in various kinds 
of underground work, and are subject to 
the usual hazards found in metal mines. 
Their safety record had shown little or 
no improvement the past few years. It 
was noted in 1923 that Mexican employes 
constituted 65 percent of the under- 
ground force, and furnished 83 percent 
of the injured men. A new safety cam- 
paign was started March 1, 1925, to 
remedy this situation. 

It was decided to confine all safety 
activities at first to three departments, 
i.e., the employment division, the bossing 
organization, and a safety society which 
was formed later. To assist in inter- 
esting men in SAFETY, a Mexican as- 
sistant was placed in the Safety Depart- 
ment. The safety work in each depart- 
ment is taken up separately so that an 
analysis can be made. 


EMPLOYMENT DIVISION 


The employment office, where first im- 
pressions are made, appeared the log- 
ical place to start teaching the value of 


careful work. Safety training begins 
here at this mine. The men are divided 
into English and Spanish _ speaking 


groups after they have been hired. The 
English speaking men are instructed by 
the safety engineer, while the Spanish 
speaking men are handled by the Mex- 
ican safety assistant. The talks made 
by the Mexican assistant follow a care- 
fully prepared outline. While they vary 
somewhat each day, the following points 
are always emphasized: 


1. The three main dangers that under- 
ground men must constantly guard 
against : (a) Falling ground, (b) explo- 
sives, and (c) haulage equipment. 

2. The Company’s attitude on work— 


“No work is good unless it is first 
SAFE.” 
3. The necessity for clearly under- 


standing instructions covering—What To 
Do and How To Do It. Men are cau- 
tioned to ask for a second explanation 
in case they do not understand their 
instructions. It has been noted that 
dual lead to misunderstand- 
ings, misunderstandings lead to mistakes, 
and mistakes lead to many accidents. 

4. The company policy of laying off 
and discharging men who do not obey 
safety rules. 


languages 
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The four mentioned were 
selected for discussion, after a number 
of subjects had tried and dis- 
carded. It was that men gen- 
erally became interested in any discus- 
sion dealing with mangled or dead men. 
As a rule the three classes of accidents 
mentioned produce such victims. While 
care must be used not to scare new men, 
a clean cut understanding of under- 
ground dangers is essential. The sub- 
ject of good work follows, once the in- 
terest of the men has been secured, The 
idea that all work can be done safely is 
taken up at this time. When handled 
properly, each man should leave the em- 
ployment office with the idea firmly es- 
tablished in his mind that he can make 
his living without being injured. To as- 
sist him in his work is his shift boss. 
This man is always ready to instruct 
him, provided the man makes 
known his troubles. Dual languages in 
this mine are a danger that always must 
be guarded against. The penalty sys- 
tem is the last subject discussed and is 
for the benefit of those men who only 
appreciate force. Good men do not need 
a penalty system, and they should not 
be allowed to work in constant fear of 
losing their job due to some trivial mis- 
take. On the other hand, the class of 
men who only appreciate force are much 
easier to train when that 
such a system exists. Having finished 
with the details of employment, the new 
men are ready for work. 


points 


been 
noted 


new 


they know 


BossING ORGANIZATION 

At the present time each shift boss in 
the United Verde trains his own 
men. When a man reports for 
work, he is taken in hand by the shift 
himself or is turned 
jigger boss for training. The new man 
is taken to his working place by his 
boss, where the work is explained and 
the dangers surrounding it noted. The 
new then assigned to an “old 
timer” who shows him the way in and 
out of his working place, the location of 
the drinking fountain, the toilet, and the 
gas chamber. 


Mine 
new 


boss 


over to a 


man is 


Such details require little 
time and prevent men from being un- 
justly accused of loafing when found 
wandering about on the levels seeking 
such places. The “old timer” keeps an 
eye on his partner, explaining at times 
the details which the new man fails to 
understand. The safety 


training con- 


tinues until the shift boss is satisfied 
that the new man is able to take care 
of himself. The period required varies, 
depending on the aptitude of the man 
and the teaching ability of the boss. 

This method of handling new men has 
proven fairly successful. New men in 
1924 constituted 42.6 percent of the in- 
jured employes, while in 1925 they con- 
stituted only 8.1 percent of such cases. 
The knowledge that everyone from the 
employment agent to their fellow work- 
man is interested in their welfare makes 
a lasting impression upon the new man 
of the importance of SAFETY. The 
“old timer” not only takes a pride in 
such work, but is able to clear up many 
points for the Mexican laborer in his 
own language which he _ understands. 
The bossing organization is in favor of 
any plan which will reduce their acci- 
dents and, in turn, criticisms of their 
safety work. The management has al- 
ways maintained that something is 
wrong with the organization when men 
are injured before they have been 
trained to take care of themselves. It 
must be admitted that men are not in- 
jured by choice. 

Failures have occurred, probably 
caused in part by the inability of the 
safety department to reach each individ- 
ual. On the other hand, lack of time 
on the part of the shift boss to devote 
to each man the proper time for instruc- 
tion may be another factor involved. 
This method will be continued until a 
system giving better results is worked 
out. 

UNDERGROUND SAFETY MEETINGS 


Underground meetings are 
held in the mine at regular intervals 
on the various levels. These meetings 
are attended by both English and Mex- 
ican employes and their bosses. The 
meetings are held after lunch time and 
last about 20 minutes. Safety talks are 
made by the safety engineer and are 
translated line for line into Spanish by 
the Mexican assistant. General safety 
problems, together with local troubles, 
constitute the major part of the discus- 
sions, but additional time is taken to 
advance new safety ideas and to answer 
questions. It has been found by ex- 
perience that best results are obtained 
by: 


safety 


1. Holding joint meetings of bosses 
and men. Separate meetings for English 
and Mexican men were first held. This 
separation soon led to many misunder- 
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standings between bosses and men. By 
holding joint meetings, an opportunity is 
afforded to clear up any misunderstand- 
ings at once. 

2. Frankness in answering questions. 
All questions as a rule relate to past 
accidents or the parties responsible. In 
discussing such matters, the party or 
parties at fault are always named, 
whether it be company, man, or boss. 
This policy has assisted in securing the 
confidence of the men so that at the 
present time, when men are criticised for 
carelessness, the justice of the criticism 
is seldom questioned. Many of the 
bosses have assisted in developing the 
spirit of fair play. They have asked 
for complaints at the close of their 
meetings, and upon receiving suggestions 
have at once sent skilled men to remedy 
the situation. Such action not only pre- 
vents criticism of their work, but 
teaches their men to come to them for 
assistance in keeping their working 
places safe. Where mutual understand- 
ings of this kind exist between men and 
bosses excellent safety 
usually found. 

3. Illustrating the value of coopera- 
tion among workmen. In all under- 
ground work each man must necessarily 
learn to take care of himself. By study- 
ing the details of the work it is some- 
times possible for one group to assist 
another group in such work. On the 
“other hand, the class of men benefitted 
can in turn, by simple rearrangement 
of their work, return the favor. It has 
been found that men as a whole under- 
stand such cooperation and are keenly 
interested in such matters. 


records are 


THE MEXICAN SAFETY SOCIETY 

The society was formed June 19, 1925, 
for the purpose of interesting men in 
the value of safety in their work. The 
leaders of the Mexican colony were 
gathered together before any steps were 
taken, the need for safety work among 
the Mexican people explained and their 
support in this undertaking solicited. 
These men deserve credit for their 
efforts and a large part of the success 
of the society has been due to their per- 
sonal interest. 

The society is controlled by seven men 
selected by the Mexican employes. 
These men approve all programs before 
they are presented by the safety depart- 
ment. All expenses are borne by the 
company; buttons are also issued by the 
company as follows: 

Copper buttons are issued for three 
months’ work without injury; 

Silver buttons are issued for six 
months’ work without injury; 
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Gold buttons are issued for one year’s 
work without injury. 

Buttons are issued for good work and 
not for attendance at safety meetings. 
It is felt that when the meetings of this 
society are made interesting enough no 
trouble will be experienced in getting the 
men to attend. The company has placed 
a definite value upon the gold buttons; 
a “gold button man,” who has left the 
service and wishes to return takes first 
place at the employment office, irrespec- 
tive of the men who have been waiting 
on the list. 

There is no inspection committee. The 
attitude of the men was expressed by 
one miner when he said, “If a man and 
his boss cannot keep his working place 
in good shape, the fault lies with them 
and not with the society.” No time is 
lost at the meetings in listening to the 
reports of such committees. 

The meetings of the society are held 
at night in the town hall. Speeches, 
first aid work, safety demonstrations, 
and music constitute the program. No 
trouble has been experienced in getting 
the miners and timbermen to talk at 
these meetings, and some of the 
speeches have been a credit to the men 
making them. The phase of this work 
that needs more development is the 
safety demonstration part. Some suc- 
cess has been had in this work, par- 
ticularly with regard to the eyes. The 
men, having been divided into groups, 
were blindfolded; they then in turn 
tried to do the everyday things of life, 
such as finding their hats and shoes 
from a number of others. The interest 
developed at this meeting was shown the 
following morning when 48 men came 
into the safety department and changed 
their goggles. Such work among the 
Mexican employes apparently needs at- 
tention. 

Safety work, like ail other industrial 
activities, is measured by results. The 
following figures cover a six months’ 
period only and will be examined with 
much interest after sufficient time has 
elapsed to permit the education work to 
assert itself. 
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occurred. This is an important item, for 
as the number of new men to be trained 
decreases, the time and attention which 
can be given to the new employe 
increases. 


Safety work should develop many 
interesting phases in the future. In the 
opinion of the writer mine safety work 
should profit by: 


1. The development of standardized 
safety methods. When possible a uni- 
form code of safety instruction should 
be used in all mines. Underground men 
are constantly changing from one mine 
to another and such a code would assist 
in removing the confusion of ideas now 
found in the minds of ignorant men. 


2. The placing of a proper value on 
careful work. The man who can work 
without injuring himself, other factors 
being equal, is of greater value in in- 
dustry than the man who is constantly 
getting into trouble. If this is true, then 
a system should be worked out which 
would not only pay the workman his 
just reward, but would also make pos- 
sible his recognition. For the mining 
industry, the writer suggests a univer- 
sal safety society which issues safety 
buttons and cards for the performance 
of careful work. In addition, the man 
could be advised that preference would 
be given by ail mines to all men carry- 
ing such credentials when applying for 
work. It is the opinion of the writer 
that such a system would place a value 
on careful work which the most ignorant 
man could understand. 

3. The development of interesting 
ways to teach SAFETY. An examina- 
tion of the safety work in most mines 
shows that periods in which there are 
few accidents are followed by periods in 
which there are many accidents. In 
addition, there is generally found an 
enthusiastic safety engineer, a semi-en- 
thusiastic bossing organization, and an 
interesting employe who refuses to com- 
mit himself. The deep-rooted and fatal- 
istic idea that we are sure to kill or in- 
jure a certain number of men is one of 
the greatest obstacles to a safety cam- 
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to to 
12-21-24 12-31-25 Remarks 


No. of Mexican laborers employed (daily average) 
No. of Mexican laborers injured (lost time 14 days or more)......... 89 37 
No. of Mexican laborers injured who had worked less than two months 


(lost time 14 days or more) 


ties) 
Total No. of men hired (all nationalities) 


No. of men hired without previous experience in mines (all nationali- 


Decrease 10% 
Decrease 58% 


38 3 Decrease 92% 
1,494 866 Decrease 42% 


From the figures given it is evident 
that some progress has been made in 
teaching the Mexican laborer the value 
of careful work. If such data is used 
for any purpose except as a signboard 
to indicate the direction of the safety 
movement, it is useless. It is noted that 
along with the reduced accident rate a 
sharp reduction in labor turnover has 


paign. This idea must, if we are to be 
successful, be replaced by a firm deter- 
mination that all accidents are avoid- 
able, if the proper degree of intelligence 
is applied in our safety work and in- 
structions. SAFETY must be sold to 


the men themselves and the progress 
which is made will be determined by our 
ability to develop selling ideas. 
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Practical Operating Problems of the 


Coal Mining Industry 


ROCK DUSTING AND RECENT COAL MINE DISASTERS 


While Rock Dusting Is One Of The Most Effective Of Present-Day Protections Against Explo- 


sions, It Is In Reality Only A Secondary Defense 


So Long As Mines Neglect The Primary 


Defense Of Up-to-Date Methods And Practice We Will Continue To Have Disasters 


ELOW is a tabulation of avail- 

able information concerning some 

of the salient features of 13 coal 
mine disasters which have occurred in 
the United States since December 1, 1925, 
data having been obtained from several 
sources, in some instances from engineers 
who entered the mine after the ex- 
plosion. 

These 13 disasters with loss of 261 
lives during a three-month period of the 
past winter involved nine states: Ala- 
bama, Colorado, Ohio and West Virginia 
having two disasters each, while Illinois, 
Kentucky, Oklahoma, Pennsylvania and 
Washington escaped with one each. Open 
lights and gas were responsible for start- 
ing three explosions with total deaths 
147; flame safety lamp and gas caused 
one with 5 deaths; electric arc and gas 
or dust caused 5 disasters with 66 
deaths; and shots started 4 disasters with 
43 deaths. Of the five disasters listed 
as initiated by electric arcs, one was a 
mine fire and one was a fire which later 
caused an explosion. 


Two of the mines (Orient No. 2 and 
Horning) were rock dusted fairly close 
to the place where the explosion started 
and in both instances the explosion is 
said to have been stopped when it en- 
countered the rock dusted region pos- 
No. 2 and approximately 300 in the 


* Consulting Mining Eagineer. 
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sibly saving about 1,000 lives in Orient 
Horning, there being 5 killed in the 
Orient No. 2 and 19 in the Horning. 
Three of the 13 mines were said to 
have some system of watering and 
in each case men came out alive and it 
would appear that saving of their lives 
should be credited to sprinkling if rock 
dusting is given credit in the Orient and 
Horning; these sprinkled mines were 


Jamison No. 4, in West Virginia, where 
19 were killed and 28 escaped; Eccles, 
W. Va., where 18 were killed and 44 
escaped, and Overton, Ala., where 52 
were killed and 56 escaped. In addition 
the Mossboro explosion in Alabama in 
which 27 were killed and 15 escaped, is 
said to have been stopped by wet zones 
though it is not stated that sprinkling 
was being done in the mine. Of the 
other seven mines involved, it. is under- 
stood that neither sprinkling nor rock 


Number Cause of Rock Sprink- Explosion 


Location Mine Date killed explosion dusted led stopped by 
Birmingham, Ala........... Overton 12-10-25 52 Open light No Yes Wet region 
and gas 
12-14-25 5 — No No Wet region 
sho’ 
and coal 
Degnan-McConnell 1-13-26 91 Open light No No 
and gas 
Farmville, W. Va..........Jamison No. 8 1-14-26 19 Elect. arc. No Yes Wet region 
and gas 
1-22-26 3 Blown out No No 
shot 
Bear Canon 1-29-26 4 Open light No 
and gas 
Prambiee, Tiss ccacccaccsessd Orient No. 2 1-29-26 5 Flame safety Yes No Wet rock 
lamp and gas dust region 
Mossbcro 1-29-26 27 out No No Wet region 
shot 
Horning 2- 3-26 19 Elec. arc. & Yes Rock dusted 
gas plus dust region 
Powhattan, Ohio.......sss0+ Powhattan 2-15-26 1 Elect. are No No eeccecece 
and gas 
Central City, Nelson 2-16-26 8 No 
sho 
Eecles, W. No. .5 Mine 3- 8-26 18 Elect. are No Yes Wet region 
and gas 
* Mine Fire. + Mine fire followed by an explosion. 
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dusting was done systematically if at all, 
yet men came out alive from at least two 
of the seven, about 10 coming out of the 
Degnan McConnell mine in Oklahoma, 
while 19 or more came out of the Pow- 
hattan mine in Ohio. In addition ap- 
proximately 70 came out of the Bellaire, 
Ohio mine where there was a fire but no 
explosion. 

What prevents an explosion from cov- 
ering an entire mine is problematica! in 
many instances and it is easy to jump at 
conclusions. Detailed reports otf the 
Horning affair indicate pretty definitely 
that rock dusting prevented extension of 
that explosion and probably saved the 
lives of many if not all of the approxi- 
mately 300 men in the mine who came 
out unharmed. While rock dusting has 
been very widely credited with stopping 
the explosion in the Orient No. 2 mine 
in Illinois on January 29, 1926, an au- 
thoritative written report of the explo- 
sion states that— “rock dust prevented 
its propagation even though the rock 
dust was not blown into a cloud because 
of its wetness.” From this it would 
appear that moisture rather than rock 
dust should be given the credit for stop- 
ping the Orient No. 2 explosion; how- 
ever it is a question whether either rock 
dust or moisture is entitled to much 
credit for limiting the Orient No. 2 ex 
plosion in view of the fact that a gas 
explosion in the nearby Orient No. 1 
mine on November 26, 1923, with over 
800 men in the mine resulted in death 
of 2 men and burning of 14 others and 
stopped without intervention of either 
sprinkling or rock dusting, an engineer’s 
report stating—“‘it is hard to understand 
why the explosion once started did not 
sweep through the entire mine. There 
is certainly ample fine dry coal dust 
along the roads and ribs to propagate 
an extremely violent explosion.” In any 
event the owners of the Orient No. 2 
mine should be given full credit for hav- 
ing done the rock dusting in that mine 
and other companies may well profit by 
their good example. 

While rock dusting is unquestionably 
one of the most effective of present day 
protections against wide-spread disaster 
in a coal mine, it must be borne in mind 
that rock dusting is really a secondary 
defense; and so long as our mines neg- 
lect the primary defense of safe up-to- 
date methods and practices and continue 
to use the dangerous methods brought 
to light by the recent explosions we 
will continue to have at least local ex- 
plosions with loss of many lives notwith- 
standing all the rock dusting we may do. 
Some of the poor practices brought out 
by recent explosions are: use of mining 
machines without water; use of small 
auxiliary blower fans and tubing in- 
stead of bratticing; use of key locked 


flame safety lamp and carrying of 
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matches into closed light mine by safety 
official; use of black powder instead of 
permissible explosive; shooting “off the 
solid” with holes 7 or 8 feet straight in; 
shooting by miners with the shift in the 
mine; use of open lights; use of open 
type of nip on mining machine cables; 
use of open type mining machines; use 
of bare power lines; sealing a mine fire 
with shift in the mine; “bulldozing” with 
dynamite; use of water car on haulage 
road and calling it sprinkling the mine; 
use of hose sprinkling on haulage roads 
but leaving faces, non-working rooms or 
other workings dry. Undoubtedly ven- 
tilation practices must have been poor 
since at least 8 of the 13 explosions were 
started by gas ignitions; and probably 
there were other equally poor mining 
practices in vogue in at least some of 
these mines. 

Whether rock dusting or watering or 
both are acknowledged as having limited 
the explosions in the Orient, Horning, 
Jamison, Eccles, Overton and Mossboro 
mines, there is absolutely no question 
that all of these mines (as well as all of 
the seven others which had disasters) 
should have used both rock dust and 
water, the water at the face regions on 
the cutter bits and for keeping the en- 
tire face region well washed down and 
well wet down; and rock dust should 
have been applied freely on the haulage 
ways and in all open parts of the mine 
which are not wet except that as here- 
tofore stated the faces should be treated 
with water. Haulage ways which are 
rock dusted but have spillage coal on 
floors should have the floors kept wet by 
hose, water car or other means as it has 
been demonstrated that fine dry spillage 
coal dust on haulage floors will readily 
feed and forward an explosion even if 
the ribs, roof and floor have been rock 
dusted. 

If water and rock dust had been used 
efficiently in all these mines, there is no 
question that the death list would have 
been held to the comparatively few per- 
sons in the immediate vicinity of the 
origin of each explosion and if safe sane 
mining practices had been in general 
vogue there need have been no original 
explosion. Rock dusting should not be a 
mere gesture such as recently seen in a 
fairly large capacity mine in the west 
where the bought and 
spread seven tons of rock dust and ap- 
peared to consider that it had performed 
its full duty to the mine and the hundred 
odd underground workers! 


management 


Any reason- 
ably extensive mine will not be effec- 
tively rock dusted until several hundred 
tons of rock dust have been efficiently dis- 
tributed; and any mine management 
which relies upon rock dusting as a pre- 
ventive of explosions and fails to take 
frequent samples and make analyses as 
to explosibility of the dust in mine work- 
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ings, with the renewals of rock dusting 
where necessary, will certainly fail 
lamentably in performance of its duty. 
Those who take rock dusting as a cure 
all for the dangers found in coal mines, 
neglecting ventilation, using open lights, 
having poorly placed electric power lines, 
using open types of electrical equipment, 
or black powder, or key locked flame 
safety lamps or any of the other only 
too numerous dangerously bad practices 
in our coal mines, are at least equally as 
blameable as those who fail to rock dust 
but who do use fairly decent mining 
methods. While all mines should rock 
dust, the rock dusting should be efficient 
and certainly should not be accompanied 
by relaxation as to other precautionary 
measures. 

The necessity for rock dusting is well 
shown by Safety Circular No. 48, issued 
April, 1926, by the Associated (Insur- 
ance) Companies, of Hartford, Conn., 
stating that on and after October 1, 1926, 
the Associated Companies will not insure 
for compensation, any gaseous or dusty 
mine until it has been rock dusted and 
will cancel policies now in force as to 
gaseous or dusty mines unless they have 
been rock dusted by October 1, 1926. 
Furthermore, rock dusting a bituminous 
mine is defined as: “‘The coating by ap- 
propriate machinery of all surfaces in 
the mine with a layer of very finely pul- 
verized rock dust and to a _ sufficient 
depth so that there will be at least twice 
as much rock dust as there is coal dust.” 
The above drastic requirement of prob- 
ably the largest compensation insurers of 
coal mines in the United States is un- 
doubtedly at least an indirect result of 
the “epidemic” of disasters of the past 
winter, and if this is a fact the sacrifice 
of the 200 odd lives will not have been 
in vain. 

PRODUCTION OF STEEL BY 

DIRECT METHODS 

‘ONSIDERABLE work has been done 
in the past on the production of steel 

by direct processes and numerous pateuts 
relating to this problem have been 
granted. The Bureau of Mines has made 
a thorough investigation of the produc- 
tion of sponge iron and the utilization of 
this material in the form of pig iron and 
steel. It is the purpose of an investiga- 
tion being conducted at the North Cen- 
tral Experiment Station of the Bureau at 
Minneapolis to make a survey of all the 
work that has been done on direct proc- 
esses and to determine what fundamental 
information is needed to develop direct 
methods for making steel. Gaps in the 


present fund of information will be filled 
in by laboratory experiments. 

The Bureau of Mines is particularly 
interested in the use of non-coking fuel 
in reduction and the utilization of low- 
grade ores by concentration after metal- 
lization has taken place. 
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SOME OF THE CAUSES OF MINE FIRES 


Possibly Nothing More Serious Can Occur In Coal Mines Than A Fire 


This Article Gives 


The Experience Of Its Author During Several Years In Fighting Mine Fires In Various Parts 
Of The Country, Outlining Precautions To Be Taken In Preventing And Extinguishing Them 


that bonfires have been made in some 

mines for the purpose of heating the 
miners’ food or drink, and the coal or 
brattices have been ignited from such 
fires and, in several instances, methane 
accumulations have been ignited and ex- 
plosions have resulted. 


I: is strange, but apparently true, 


FIRES ORIGINATING FROM SHORT CIRCUITS 
ON ELECTRIC WIRES OR POWER LINES 


One of the most frequent causes of 
nine fires during the last 25 years has 
been the short-circuiting of electric wires 
or power lines in coal mines. In one im- 
portant coal field in Pennsylvania there 
were numerous fires reported which were 
uniformly of mysterious origin. An in- 
vestigation by the district mine inspector 
developed that the fires originated pri- 
marily from falls of roof coal on the 
trolley line, knocking out the hangers and 
permitting the trolley wire to fall to the 
floor of the haulage way, the coal finally 
covering the wire to a depth of several 
inches. Of course, this threw out the 
breaker in the power plant outside the 
mine workings, and since the cause of the 
short circuit was not removed, when the 
circuit breaker was thrown in again by 
the night engineer in the power house it 
immediately was thrown out again. No 
one was sent into the mine workings to 
learn what had caused the breaker to be 
thrown out and to remove the cause be- 
fore the breaker was thrown in again. 
After the night engineer had thrown in 
the breaker several times in succession, 
the are from the ground on the trolley 
wire caused the coal to ignite and a mine 
fire resulted. In one large power house 
it was found that some one had rough- 
ened the jaws of the switch on the circuit 
breaker with a file so that it would be 
very difficult for any ground to throw out 
the breaker. These fires ceased when the 
jaws of the breakers were freed of the 
file notches and arrangments made to 
have the mine workings carefully in- 
spected to determine the cause and loca- 
tion of the ground and to remove it be- 
fore throwing in the circuit breaker. 

Another cause is ignition of coal or 
methane by a fall of roof on power lines, 
especially when the three-wire system is 
in use. One very dangerous fire is be- 
lieved to have originated from this cause. 
A grounding of the wires was caused by 
a fall and the mine workings were not 
carefully examined for cause of the 
ground before the breaker was thrown in 


*Chief Inspector State Department of Mines, 
Baltimore, Md. 
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and a fire resuited. A careful inspection 
of the power lines in the mine would 
have disclosed the ground and prevented 
the ignition of the coal. 

Another very large fire originated at 
a small fan placed in the mine working 
at a considerable distance from the mine 
mouth, which drift opening. 
Whether the fire originated from the 
ignition of oil about the fan from open 
lights or from short circuiting was not 
definitely established, but undoubtedly 
the fire originated at the fan, and there 
would have been no fire if there had been 
no fan in the mine workings. Such fires 
may be expected to occur in the future 
if electrically operated blower fans are 
used to ventilate some of the single-entry 
work used to open up panel long-wall 
and similar methods of mining. 


was a 


FIRES CAUSED BY USE OF LONG FLAME 
EXPLOSIVES 


Black blasting powder is very apt to 
cause fires in mines working high-volatile 
coal, especially if gas feeders are preva- 
lent and particularly if the coal is blasted 
off the solid. This fact has been demon- 
strated so often that, to the writer, it 
seems criminal to use black blasting 
powder for the production of coal under 
the conditions above named. Dynamite 
will also cause fires in high-volatile coal, 
especially if gas is present. 

One of the worst mine fires the writer 
ever encountered was due to the use of 
gelatine dynamite in a soft-natured coal 
where gas was prevalent. 


SPONTANEOUS COMBUSTION 


Until about 30 years ago it was the 
practice in many mines in the Middle 
Western States to fork all coal as loaded 
into the mine cars in the mine, leaving 
the nut, pea, and slack coal in the mine 
to be gobbed. Especially was this prac- 
tice prevalent in the machine mines. 
This fine coal, in many instances, ignited 
spontaneously and mine fires resulted. 
Usually when mine fires resulted from 
such accumulations of coal in mine work- 
ings, the burning coal was turned over 
by shovel until all the fire was extin- 
guished, and allowed to cool, or the 
heated coal was loaded into mine cars and 
taken to the surface. In one large mine 
equipped with board puncher mining ma- 
chines it was necessary to maintain a 
fire-fighting crew, consisting of a fore- 
man and five other men, during the en- 


tire year. When gross weight laws were 
enacted and the miners’ organization be- 
came strong and the companies were 
forced to pay the miners for all grades 
of coal mined, there were no further 
mine fires from this cause. In one im- 
portant coal field in several old mines 
there were sealed fire areas, each of from 
40 to 50 acres. They were sealed by 
thick masonry walls and frequently these 
walls were burst by the gases generated 
in the sealed area and the fire area had 
to be resealed. 


EXTINGUISHING MINE FIREs 


Before the introduction of artificial 
breathing apparatus and the installation 
of modern improved fire extinguishers in 
coal mines, it was customary to wet 
down, or turn over by the shovel, all mine 
fires, especially those originating from 
spontaneous ignition. In many cases the 
still hot coal or coke was loaded into 
mine cars and transported to the outside 
and thence to the dirt dump. This work 
required great courage and endurance, 
and the boast of many a mine foreman 
now living is that he “always loaded his 
fire out.” That he did so was conclusive 
evidence that the fire had been extin- 
guished. On the other hand, if the fire 
had gained such headway before it was 
discovered that it was found impossible 
to extinguish it, and the mine foreman 
was forced to seal it, this necessity was 
considered to be a reflection on the fore- 
man’s ability. 

In some mines where room pillars had 
been kept too thin, the weight on them 
crushed the pillars and caused mine fires 
to originate in the crushed coal. Such 
fires were difficult to attack and often 
several rooms, and frequently a whole 
entry, had to be sealed in order to extin- 
guish the fire. 

What has just been mentioned pertains 
to fires originating from spontaneous ig- 
nition. There is, however, another kind 
of mine fire which is radically different 
from the sort just named. Feeders of 
methane are often met with in mining 
operations, in some coal seams, espe- 
cially in the faces of headings and air 
courses in the virgin coal. Often lights 
on the miners’ caps, or the flame from 
black powder shots, ignite these gas 
feeders, and if they are not speedily ex- 
tinguished the coal seam is set on 
fire and a serious fire results. Some- 
times, when these feeders are first ig- 
nited, the flame can be extinguished by 
brushing them out with the miner’s 
jacket, or the flames can be beaten out 
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with a piece of wet canvas, but such 
means of extinguishing the flame are only 
practicable before the coal has_ been 
ignited. 

Some mine foremen have resorted to 
the use of high explosives to extinguish 
the flame of the burning gas, but this is 
dangerous. 


UsE OF ARTIFICIAL BREATHING 
APPARATUS 


About 1908 or 1909 artificial breathing 
apparatus first became available in this 
country for use in fighting mine fires. 
Had these devices been used for nothing 
else but fighting mine fires, the expense 
of their purchase has been justified a 
thousand-fold. Without doubt a great 
many mine fires that have occurred dur- 
ing recent years would not have been 
extinguished without loss of life and 
money, and many of them would not have 
been extinguished at all, without the aid 
of artificial breathing apparatus. 


USE oF WATER FOR FIGHTING FIRES 


The most common means of fighting 
mine fires when they have attained any 
headway is by means of water thrown by 
hose and nozzle, the water being under 
as great pressure as it is possible to get 
it Judgment should be used, however, 
in such matters. The writer recalls a 
fire in a mine in the Middle West* 
which was located directly in the heart 
of a city of some thirty to forty thousand 
inhabitants, the fire being near the bot- 
tom of a vertical shaft about 600 feet 
deep. The city firemen were called upon 
and dropped their hose down the shaft 
and, without knowing anything about 
mining conditions, proceeded to fight the 
fire using water, the fire being very near 
the bottom of the shaft. Naturally the 
very great head the water had at that 
point made it almost impossible to con- 
trol the hose and probably more damage 
was done by the water than by the fire. 


WATER LINES IN ALL LIVE 
FIRE PROTECTION 


ENTRIES A 


Water lines of an ample size and con- 
nected to an ample water supply, prefer- 
ably operating by gravity, should be laid 
in all live mine workings. Not only will 
these lines be useful in wetting coal dust 
but they will furnish an immediate sup- 
ply of water under pressure for extin- 
guishing at the start any mine fire that 
may occur. State mining laws should 
require the equipment of all mine work- 
ings with water lines. Like the telephone 
lines in coal mines, which had to be 
forced into mines by law, when an opera- 
tor has once installed water lines in his 
mines he is not willing to be without 
them. 


UsE OF PoRTABLE CHEMICAL FIRE EXTIN- 
GUISHERS TO EXTINGUISH MINE FIRES 
Portable chemical fire extinguishers 

are very useful in fighting mine fires, 
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especially such types of apparatus as 
liberate carbon dioxide gas. The Bab- 
cock extinguisher and the hand grenade 
types of extinguisher have been used by 
the writer with success. Every large 
mine should have underground a large 
fire extinguisher mounted on a truck so 
that it can be taken to any point in the 
mine workings reached by the haulage 
tracks. 

Small portable fire extinguishers, such 
as are carried on automobiles for fire 
protection, have been used during recent 
years in fighting mine fires, but such 
devices should be put into action by men 
wearing artificial breathing apparatus. 


Use OF SHALE OR LIMESTONE DUST OR 
WET SAND TO EXTINGUISH MINE FIRES 

Dry sand has long been used success- 
fully in extinguishing electrical fires, but 
its use as a direct application in stopping 
mine fires is, so far as the writer’s ex- 
perience goes, only of recent date. A 
fire had occurred in a mine where 
there was considerable gas. The main 
shaft, 600 feet in depth, was closed by a 
seal at the shaft mouth. The air shaft, 
where the fan was placed, was also closed 
by a seal. The mine was making consid- 
erable gas and the air shaft was the 
upeast and the fan stopped. A match 
was carelessly lighted in the fan, and 
the gas which was coming up through the 
fan was ignited, but it was so rich and 
so free of air that an explosion did not 
result, but numerous burning jets of gas 
appeared at the cracks in the covering of 
the air shaft. A stream of water was 
turned on the burning jets from a 
hydrant near by and quantities of sand 
from a mason’s box adjacent to the fan. 
The wet sand effectually smothered the 
burning gas jets. 

Use OF SHALE OR LIMESTONE IN FIRE 

FIGHTING 

In the writer’s judgment, much of the 

fire fighting in mines in the future will 
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be done with shale or limestone dust or 
with fine wet sand. From experiments 
recently made the writer is satisfied that 
many of the mine fires he has fought in 
the past would have been better 
handled had finely ground shale or lime- 
stone been used in place of water. 

USE OF EXPLOSIVES TO EXTINGUISH BURN- 

ING GAS FEEDERS OR BLOWERS 


Some mining men with considerable ex- 
perience in fighting mine fires have been 
in the habit of using the force developed 
by the explosion of a high explosive in 
the open, in contact with the burning 
feeder. The usual method of accomplish- 
ing the extinguishment of the blaze of the 
fire is to take a single stick of dynamite 
or permissible explosive, attach a piece of 
safety fuse, bearing a detonator, to the 
stick of high explosive, light the fuse and 


then throw it directly in the fire. The 
concussion generally extinguishes the 
flame of the burning feeder. This 


method of extinguishing burning gas 
feeders is not recommended, as it is not 
considered safe practice. It is merely 
referred to as the practice in some fields. 

SEALING BURNING GAS FEEDERS OR 

BLOWERS 

In general, it is extremely dangerous 
to seal burning gas feeders, unless the 
coal proper has been ignited and has 
developed such strength that the fire can 
not be extinguished by other means than 
sealing. By the use of water, wet can- 
vas, shale or limestone dust or wet sand 
the burning feeders can usually be extin- 
guished when attacked in time before the 
coal has become ignited and with the use 
of proper inspection of working places. 
After shots are fired all such ignitions of 
gas feeders should be discovered very 
soon after they become ignited 
prompt effective means used to 
guish them. 


and 
extin- 


STOPPINGS 
The usual method of extinguishing 
mine fires that have gained too great 
headway to be extinguished by water is 


to seal or stop them up. Stoppings 
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Stopping—Masonry or Con- 
crete—To Seal Mine Fires 
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should be made of incombustible material, 
such as concrete, brick, tile, stone, or 
slate, but in many instances such ma- 
terial is not at hand and the fire must 
be sealed at once. In such cases tempo- 
rary stopping made of several thicknesses 
of wet canvas can be hung across the 
room or entry, shutting the air current 
off the fire, and a few feet outbye this 
temporary stopping a board stopping can 
be erected. Into all stoppings pipes 
should be built, the outer end of the pipe 
being equipped with a good valve. 
Usually gate valves are used when avail- 
able, as gas samples are more readily 
taken through valves of this sort than 
through globe valves. The pipe should 
be large enough to permit of the taking 
of samples of the mine air from behind 
the stopping and for the insertion of 
self-recording thermometers. These pre- 
cautions are absolutely necessary. In 
times past fires have been shut in by 
seals, especially gob fires, and then after 
waiting some time the stopping appeared 
to be cool and those in charge of the mine 
deemed it safe to open the seal, and as 
soon as fresh air reached the fire area 
the fire, which had not been extinguished, 
kindled and, in many instances, burned 
more strongly than before. In other 
explosions resulted. Fire seals 
should never be broken until the man- 
agement is reasonably sure that the fire 
is out, and this can only be known with 
a fair degree of certainty by an analysis 
of the samples of the gases from within 
the fire area and a definite observation 
of the temperature of these gases. 


cases 


Stoppings can be made in emergencies 
of canvas or brattice cloth, which is kept 
thoroughly saturated with water; or they 
can be made with common boards plas- 
tered with mud or mortar or wood fiber. 
In cases where great speed is needed, 
the writer has made very good stoppings 
of plank placed about 6 or 8 inches apart 
and the spaces between the planks filled 
with mud. 


EXPLOSIONS DURING FIRE FIGHTING 
OPERATIONS 

So many explosions have happened 
during fire-fighting operations in the past 
that all possible precautions should be 
taken against such explosions, and it is 
believed that some of these are suggested 
in this paper. 

PENNSYLVANIA PLAN (BITUMINOUS) 

One mining man with wide experience 
in fighting fires in gaseous mines 
working high volatile, dusty coal has, 
as a result of his experience, developed 
the following method of procedure: 

Provided only the coal seam is on 
fire, and no burning gas feeders are 
present, he builds a temporary board 
stopping as close to the fire as the men 
can possibly work and then constructs a 
permanent masonry stopping as close to 
the temporary stopping as possible. He 
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has hitches cut into the coal rib for the 
sides of the permanent stopping, which 
stopping is made arch-shaped, with the 
crest of the arch inbye. He leaves a 
hole 14” x 14” in the center of the perma- 
nent stopping and has a block of wood 
or built up beam, 12” x 12”, in cross-sec- 
tion at one end and 16” x 16” in cross-sec- 
tion at the other, the entire plug being 
about 2 feet long. He has this plug 
ready, and as soon as the remainder of 
the permanent stopping is completed he 
pulls the plug, which has been left inbye 
the stopping, up into the hole and closes 
it effectually. Since the stopping is 
firmly anchored in the ribs and the crest 
of the arch is inbye, any pressure from 
the fire area tends to tighten the plug, 
and it is not easily or readily blown out. 
This plug can be forced inbye when-it 
is desired to open the stopping. (See 
Fig. 1—Drawing of Plug Stopping.) 

This method has been successfully used 
in fighting mine fires in a very gaseous 
region. 

Lock 


An air-lock of approved design is 
essential to safe and efficient fighting of 
mine fires. Such a device will afford 
opportunity of testing the artificial 
breathing apparatus and the physical 
and mental condition of the wearers of 
the apparatus before they enter the fire 
area. The air-lock will give the rescue 
men confidence, for they will know that 
if any accident occurs to them while in 
the fire area efficient aid will be close at 
hand. The air-lock furnishes a place 
where those directing the work of fire 
fighting can be stationed and thus be in 
close touch at all times with the rescue 
teams and the rescue teams, 
which will usually be stationed immedi- 
ately outside the air-lock in the fresh air. 

The air-lock will also add to the effici- 
ency of the work of fire fighting, since 
it can be moved up toward the fire from 
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Fig. 2—Diagram Showing Construction 
of Air Lock 
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time to time as the work of fire fighting 
progresses, and in this way no backward 
steps will be taken and all ground won 
will be retained. This air-lock is a very 
important factor in fighting mine fires. 

A certain fire was fought without the 
advantage of air-locks, and as the mine 
was somewhat gaseous and the coal high 
volatile in character, during the progress 
of the work the fire would be extin- 
guished at one point and driven further 
inbye and toward the face of the entry 
and thence through the cross cut into 
another parallel entry, and within an 
hour the blaze of the fire would be right 
back where the hose was in use only one 
hour previously. If an air-lock had been 
installed this would have been avoided, 
since a good lock would have cut the 
flame off as it progressed up the entry. 

If a gas feeder ignition has caused the 
fire, then an air-lock is absolutely neces- 
sary for fighting the fire. 


PRECAUTIONS TO BE TAKEN WHILE 
FIGHTING MINE FIRES 


There are several important precau- 
tions that should be taken while a mine 
fire is being fought. One or two experi- 
enced fire bosses equipped with approved 
flame safety lamps and canary birds 
should be stationed on the intake and 
the return of the area in which the fire 
is being fought. If the condition of the 
atmosphere is such as to require it, these 
men should wear either gas masks or 
artificial breathing apparatus. They 
should explore all working places inbye 
and outbye the fire area, especially blind 
rooms or faces of headings or air courses 
which have been driven ahead of the 
air. These men should exercise special 
vigilance if there have béen any stop- 
pings and resumption of the flow of the 
air current. Bodies of standing gas have 
been moved down onto burning fires by 
an interruption and then a resumption 
of the flow of the air current, without 
the knowledge of those men engaged in 
fighting the fire, and explosions have 
resulted. At one fire a very careful, 
conscientious observer suddenly found a 
three-quarter inch cap on the return area 
of a mine fire in a mine where the crew 
of fighters, utter strangers to the region, 
had been assured that there was no in- 
flammable gas. But for the forethought 
of the man in charge of the fire fighters 
and the faithful work of the watcher 
a disastrous explosion might 
occurred. 


have 


BREATHING OF MINE FIRES 

When active mine fires are sealed there 
is generally apparent by opening of the 
valves in the seals a movement of the 
fire within the seal outwards or a move- 
ment of the mine air into the sealed 
area. Some authorities have called this 
action a “breathing” of the mine fire, 
and during the time immediately succeed- 
ing the sealing of the area a careful 
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observation of the breathing process is 
absolutely necessary in order to ascer- 
tain what action is taking place behind 
the seal. No motion of the mine air into 
the sealed area should be permitted. 
Most of the explosions which have oc- 
curred during the sealing of mine fires 
and immediately after sealing have, in 
the opinion of the writer, been due to 
inflow of fresh air into the sealed area. 
A few explosions have resulted from the 
too rapid sealing of the burning gas 
feeders. 

Careful, systematic readings of the 
temperature and pressure of the gases 
within an area in which a mine fire was 
sealed and while the surface of the 
ground 400 feet above was covered with 
2 feet of snow, demonstrated that there 
is a relationship between the barometric 
pressure and the breathing of the gases 
within the sealed area where the mine 
fire was raging. Readings of tempera- 
ture from within the sealed area and 
systematic sampling of gases from within 
the area are absolutely necessary. 


FIRES IN OLD WORKINGS VS. FIRES IN 


LIVE WORKINGS 


Usually mine fires occurring in work 
ing rooms or in the faces of advancing 
headings or air courses are fires that 
can be attacked on one side—the outby— 
only. However, sometimes mine fires oc- 
cur in old workings and the fire area 
can be circumscribed by seals. As a rule 
such fires must be sealed for a longer 
time before they are extinguished than 
fixes in live or advanced workings. Very 
important data have been obtained from 
a study of these surrounded fires. 


SEALING MINE FIRES 


There is considerable diversity of 
opinion among experienced fire fighters 
regarding the methods to be followed in 
sealing mine fires. Some advise sealing 
the return first; others insist on sealing 
the intake before the return; still others 
advocate the sealing of the return and 
intake simultaneously. Those who follow 
the last-mentioned plan are the most 
numerous. One mining man of wide 
experience in fighting fires in gaseous 
mines declares that a small fire in a 
gaseous mine should never be sealed up 
as, in his judgment, an explosion is sure 
to result. Many men of experience differ 
with this opinion, but there is some 
weight to be attached to this opinion. 
Let us, for example, suppose that a gas 
feeder has been ignited in the face of a 
heading or air course, and the gas is 
burning under pressure, but the coal has 
not yet become ignited. Let us further 
suppose that this feeder is coming from 
the coal face immediately behind a clay 
seam which has been exposed and broken 
by mining operations, and the gas is 
issuing under considerable pressure from 
an area in the coal face, say, 3x4 feet 
in extent, but not all the minute feeders 
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have become ignited; a great many are 
burning, but at the outer edge of the 
area where the gas is escaping a num- 
ber of the small feeders are not burning 
but are sending inflammable gas into the 


CH, 0, 


Time Pressure 
2/5 
12.3 1.0 2.7 
11.30 p.m..... 13.1 11.2 1.3 3.0 
2/6 
5.30 a.m..... 15.8 9.8 1.4 4.1 
19.00 18.1 8.9 1.4 4.5 
6.45 p. m - 19.4 8.3 1.6 4.7 .65” 
11.45 p.m..... 20.5 8.0 1.4 4.6 70” 
2/7 
23.1 7.0 1.6 5.2 -70” 
5.30 p.m..... 24.9 6.4 1.4 4.7 13 * 
26.6 6.2 1.5 4.5 
2/8 
3.00 a.m..... 27.8 6.1 1.5 4.6 1.45” 
29.9 5.5 1.5 4.6 1.8 ” 
5.50 p.m..... 30.7 5.2 1.4 4.6 6°* 
2/9 
1.00 a.m..... 33.0 5.0 1.3 4.6 2.25” 
11.00 a.m..... 34.5 4.7 1.3 4.6 13 * 
36.5 4.3 1.1 4.3 0.9 ” 
10.50 p.m..... 35.5 4.2 1.5 4.6 1.05” 
2/10 
3.45 a.m..... 33.6 5.7 1.3 4.0 
6.00 a.m..... 34.2 4. 1.6 3.6 
C454: 38.7 3.9 1.3 3.7 


It is noted that the CH, increases and that the 
oxygen decreases; that the CO increases and this 
did increase up to a certain point, after which it 
began to decrease. The CO, increased uniformly. 
The pressure, also, is given in the last column, in 
inches of water, and this increased up to a certain 
point 

In fighting mine fires many who are inexperi- 
enced in such work become alarmed when the 
percentage of methane, as shown from samples 
taken within the sealed area, begins to increase 
rapidly, but a little reflection should convince them 
this is natural, since the oxygen as the main 
criterion is being constantly decreased and the 
CO, is increasing also, there is bound to be an 
As long as the CH, is kept 
above the explosive limit there will be no danger 
of an explosion. 

Of course, the pressure should be taken into 
consideration also, since when the pressure de- 
clines and the temperature as well, and the 
oxygen is low, and there is no CO present, it is 


increase in CH,. 


crease in CH, and the decrease in oxygen, 
the increase in CO and the increase in 
CO., as well as the pressure on samples 
from sealed fire area 
in the center of the gaseous area con- 
tinue to burn they will burn up all of 
the gas issuing at that point, and the 
other gas, not burning, will become mixed 
with the mine air, moved out into the 
current, and become diluted and harm- 
less by reason of its mixture with a large 
quantity of fresh air. After being 
allowed to blow for some time the 
pressure of gas in the feeder will di- 
minish and the flame can be smothered by 
a wet cloth or extinguished by water or 
chemicals. But if, on the other hand, the 
fire is rapidly and immediately sealed by 
a strong, heavy masonry seal, the outer 
wall being built from floor to roof in a 
short period of time, the burning gas 
feeder will be shut in behind the stop- 
ping with some mine air containing 
oxygen and the nonburning gas feeders 
continuing to give off inflammable gas, 
and there will be found behind the stop- 
ping which seals the fire, before the 
flame is extinguished for want of oxygen, 
all the factors necessary to produce a 
mine explosion; moreover, they are so 
confined by the seal that the resulting 
explosion is sure to be of considerable 
violence. It is not strange that explo- 
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sions result when mine fires are sealed 
under the conditions just mentioned. On 
the other hand, had the sealing of the 
fire been postponed until the pressure of 
the feeder had been allowed to subside, 
the burning flame would have burned the 
gas as fast as it was liberated and the 
gas not burned would have mixed with 
the air current and have been rendered 
dilute and harmless. Certainly these 
burning feeders should not be permitted 
to burn until the coal is ignited, but since 
the resulting fire will be very difficult to 
extinguish, it is a matter to be deter- 
mined for each particular fire of this 
type just when the seal should be made. 
To the argument that such a course is 
dangerous and tends to loss of life and 
property, the reply can be made that 
there are numerous instances of burning 
feeders being quickly shut in by heavy 
masonry stoppings with explosions re- 
sulting almost immediately after com- 
pletion of the seal. If such fires are 
sealed immediately after the discovery, 
then the seal should be constructed of a 
light though tight board stopping, pro- 
vided with an aperture about 1 square 
foot in area, which aperture would be 
sealed some time after the stopping or 
seal proper was completed. By this pro- 
cedure the fire area behind the seal would 
be freed of the dangerous mixture which 
is at the explosive limits of mine air 
and gas. 


Usually when a fire area in a mine is 
sealed the oxygen content of the atmos- 
phere within the sealed area begins to 
fall rapidly and ultimately reaches such 
a low percentage of oxygen that the 
atmosphere will not support combustion. 
On this fact depends the efficacy of 
sealing mine fires in order to extinguish 
them. If there is any methane present 
behind the seals, and especially if feeders 
or blowers within the sealed area are 
giving off methane, then the lessening of 
the amount of oxygen in the atmosphere 
behind the seals lessens the danger of an 
explosion if there is no leakage from the 
mine workings into the sealed area 
through defective stoppings, since the 
atmosphere within the seal is becoming 
deprived of most of its oxygen and hence 
will not be capable of giving off enough 
oxygen to the methane to form an explo- 
sive mixture. In other words, even 
though there may be considerable 
methane behind the seals and even some 
fire present, the mixture of air and gas 
will be so rich in methane that it can not 
cause an explosion if ignited. This has 
been demonstrated in many mine fires. 

Behind the seal the oxygen content of 
the atmosphere is getting less and less, 
since no fresh air is supplied, and the 
fire consumes some of the oxygen as long 
as it burns. 


Carbon monoxide is a product of in- 
complete combustion; that is to say, it is 
produced when (Continued on page 471) 


mine atmosphere. Now, if the feeders 
reasonable to assume that the fire is extinguished. 
Figures from a recent fire showing in- 
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EFFICIENCY IN MINE LIGHTING 


Mine Lighting Has Not Kept Progress With The Tremendous Advance In Mining Methods— 
While Progress Has Been Made In Safety In Lighting, With The Increased Safety There Has 
Been A Decrease In The Volume Of Illumination 


HERE have been tremendous ad- 
vances in the methods of ven- 
tilation, drainage, haulage, blast- 
ing, mining and loading of coal, but mine 
lighting, from the viewpoint of the 
volume of illumination furnished, has 
not kept step with these other improve- 
ments. It has progressed, however, 
with reference to safety. Various types 
of lamps have been invented that can 
be used with comparative safety in the 
most gaseous of mines, but, with the 
increase of safety, there has been either 
a decrease or a standstill in the amount 
of illumination provided. 

The old-fashioned candle produced a 
light which illuminated the _ surface 
fairly equally but threw a very small 
amount of light, not permitting the 
men to see the place in which they were 
working; therefore, they were unable 
to determine the conditions under which 
they were working by general observa- 
tion but had to determine them by close 
examination, which is something the av- 
erage mine worker will not ordinarily 
do. Following the candle, we had the oil 
open flame lamp which, although it gave 
more light than the candle, was not suf- 
ficient to throw adequate light for a 


visual examination of the working face, i 


but still required the miner to give a 
close examination. About the time of 
the introduction of the oil lamp, or pos- 
sibly before it, the flame safety lamp 
was introduced which was very neces- 
sary in gaseous places but, with its in- 
troduction, illumination was materially 
decreased. As a result, although safety 
from the standpoint of ignition of 
methane was greatly increased, safety 
due to the illuminating power was de- 
creased because less light was given 
and the miner could only examine his 
working face with difficulty, and there- 
fore was more subject to the dangers 
arising from the falling of roof and 
coal. 

After the introduction of the flame 
safety lamp and its various improve- 
ments, the open flame carbide lamp was 
' invented which was a very favorable 
contribution to mine lighting in non- 
gaseous mines, for it considerably in- 
creased the amount of _ illumination 
given the miner, and he was able to ex- 
amine the working face more readily. 

In the last few years there has been 
another improvement in mine lighting, 
and that is in the introduction of the 
electric head lamp. This lamp gave ap- 
proximately the same safety that the old 


“Mining Engineer, Wilkes-Barre, Pa. 


By D. C. ASHMEAD* 


flame light gave, and increased the 
candle-power as compared with the 
flame safety lamp, but it did not ap- 
proach the carbide lamp in illuminating 
value. Therefore it is extensively used 
in the illumination of mines which 
might be termed gaseous, bringing the 
light furnished nearer to that of the non- 
gaseous mines in which open flame lamps 
are permissible. 

However, with all of these im- 
provements in mine lighting, there 
has been a tendency to concentrate 
the light upon the work involved. 
In other words, there has been a 
tendency to create a beam of light 
which gives a comparatively in- 
tense light localized at the point at 
which the work is being done. In 
using any light which is in the 
character of a beam, the miner 
naturally observes the condition in 
the direction in which the beam is 
thrown and the spot upon which it 
is thrown. The light surrounding 
the beam, being of less intensity, 
does not attract him and, in ex- 


amining his working face, his eyesight 
is concentrated upon a small area, and 
the relationship of one part of the roof 
with another is not brought out prop- 
erly. As a result, he is not apt to ob- 
serve conditions carefully in the work- 
ing face and the roof immediately above 
him, therefore subjecting himself to 
dangers which might be avoided if 
proper lighting were provided. 

Some authorities have figured out that 
the amount of light furnished the miner, 
under average conditions, is only about 
one-thirtieth of that furnished in a fac- 
tory. Even when a beam of light is 
thrown upon the work which he is do- 
ing, the ratio is probably 1 to 10. Few 
manufacturers are yet satisfied with 
their illumination. This roughly shows 
the hardships under which the miner 
works due to insufficient light. 

In order to surmount the difficulty of 
insufficient light, a great deal of thought 
has been given to an entirely new idea 
of mine lighting and that is flood light- 
ing of the working face so that at all 
times the entire working face will be 
illuminated with practically the same 
intensity of light to a distance of about 


Contrasting types of 
mine lights. Upper, 
a modern electric lamp 
with two bulbs—one of 
high candle-power and 
the other of low power 
for use in emergencies. 
Below, a candle light, 
used mainly in metal 
mines 


15 feet back from the face, both the 
floor and roof illuminated as well as the 


actual coal face. With such a method 
of lighting, the miner will be able to 
observe readily the actual conditions 
under which he is working at all times. 
He will be able to notice loose rock hang- 
ing from the floor and will be able to 
take the necessary precautions to make 
his workings safe. 

The writer was advised by the chief 
inspector of one of the coal mining 
states, that in certain mines in his juris- 
diction a form of electric flood light- 
ing had been used, and probably is still 
being used, at the working face which 
has proved successful; so much so that 
the number of fatalities at the working 
face at these mines has been decreased, 
according to his statement, 50 percent. 
The reason for this decrease is, as has 
already been stated, due to the increased 
visibility of the workings so that the 
miner can take the necessary precau- 
tions to make his place safe. 

There is, however, an objection to 
electric flood lighting, from power lines, 
which is seri- (Continued on page 471) 
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A Digést-Of.T 


NHE British commission which 
came to America for the purpose 
of ascertaining why this country 

pays from two to three times the wages 

of Great Britain, and produces anything 
up to five times the British per capita 
output, gave nine major reasons in sum- 
ming up their conclusions. These, as 
quoted in the New York Times and the 
Wall Street Journal, are: 


“1. Promotion in America is by 
merit. 

“2. America sticks to the principle 
of small profits and quick returns, and 
wealth is made by fine margins of 
profit on immense and rapid turnover. 


“3. Rapid turnover is secured by 
simplification and cheapening of proc- 
esses which necessitates less capital 
for a given output. 

“4, America shows endless keenness 
in devising time saving and trouble 
saving appliances. 

“5. The American employer is not 

~ hostile to high wages. 

“6. American manufacturers co- 
operate by exchanging ideas. 

“7, Americans are vigilant and 
acute in eliminating waste and in con- 
serving time, energy, and space. 

“8. American welfare methods 
double high wages in their stimulative 
effect by surrounding the workers with 
cleanliness and light and by seeking 
in every way to increase their con- 
veniences and satisfaction. 


Waltace Press-T imes. 


A Game Two Can Play 
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“9. Americans encourage research 
with magnificent intelligence, scour- 
ing the world to obtain the best re- 
search brains.” 


Andrew W. Mellon, Secretary of the 
Treasury, in an address before the Na- 
tional Electric Light Association, said 
that both capital and labor are beginning 
to realize that they have a common in- 
terest in building up the great industries 
which are the sources of wealth for all, 
and that in America, with the opportuni- 
ties which it offers and the constant 
transition from poverty to wealth, there 
is no place for class antagonism or class 
warfare. He further stated: 


“Labor in this country, unlike labor 
in some of the European countries, 
long ago learned that no man can lift 
himself by his bootstraps; that an in- 
dustry can not pay high wages, even 
under threat of strikes, unless that 
industry is prosperous; and that labor 
as well as capital must think in con- 
structive terms and must act in har- 
mony with, not in antagonism to, 
those great economic laws which work 
so inexorably whether we like them or 
not. 

“Labor in America is not only main- 
taining a high standard of living but it 
is also banking part of its wages, as 
evidenced by the steady growth of sav- 
ings deposits. It is organizing its 


own banks and buying shares in the 


Wallace Press-Times. 
But He Followed His Nose 
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corporation in which it works, and in 
this way the workers acquire a real 
partnership in the business in which 
they are employed. 

“So gradually has this development 
been taking place that we do not 
realize its significance until it is 
pointed out to us by some outside ob- 
server. A delegation of British trade 
unionists recently visited this country 
and made a detailed study of indus- 
trial organization in America in order 
to learn the reasons for the high 
wages paid, the comparative lack of 
unemployment, and the better relation 
between employers and employes here 
as contrasted with Europe. This dele- 
gation has just returned home, and 
the substance of their report was that 
the friendly cooperation between em- 
ployer and employe, the extensive use 
of machinery and of every practical 
labor-saving device, the initiative and 
courage of American business in 
seeking new methods and new mar- 
kets, and the recognition of the folly 
of class hatred are mainly responsible 
for the great prosperity in America 
and for the existence of working con- 
ditions here, which are superior to 
conditions in any other country in the 
world. 

“We have found in this country that 
by investing heavily in labor-saving 
machinery we can increase the pro- 
ductive capacity per capita of labor 
and also eliminate waste, which is such 


Wallace Press-Times. 


The Unwelcome Guest 


} 
A 
THE NATION:S\VIEW 
Opinions Of Leaders “In~American “Affairs 
| 


June, 1926 THE MINING CONGRESS JOURNAL 467 


Brooklyn Daily Eagle. 
Eternal Vigilance Is the Price of 
Economy 


an important factor in the attainment 
of national prosperity. In this way 
we can pay high wages and still re- 
duce costs, so that the finished prod- 
ucts are within reach of the average 


N. Y. Evening World. 
The Neighbor’s Chickens 


social progress in Great Britain along 
with national organizations of employ- 
ers, slow to see the dividend and wage- 
earning possibilities of highly modern 
equipment.” 


Washington News. 
Fisherman’s Luck 


age we are justified in entertaining 
the hope that because of a high sense 
of appreciation of public interest and 
because of their fair dealing between 
employers and employes, industrial 


man.” — disturbances may be reduced to a 
William Green, president of the Ameri- a 
Julius H. Barnes, president of the , : The workers should be encouraged 
can Federation of Labor, at the celebra- 
United States Chamber of Commerce, to give their best efforts and the em- 
hei tion of Founder’s Day, Carnegie Insti- Super cath 40 Gad 
tributed America’s economic supremacy “The Dream of Labor,” in which he said: =. i 


to natural resources, habits of industry, 


and stable and sound government, par- 
ticularly emphasizing the advantageous 
position of American labor. In part, he 
said: 

“American organized-labor this last 
year declared the measure of rightful 
compensation for the workers de- 
pended upon the production results of 
his labor. Thus was abandoned the 
old theories of a ‘living wage’ and the 
issue squarely joined with the Euro- 
pean labor concept that the worker’s 
daily performance must be restricted 
so that more days wages must be paid 
to accomplish a given result. Recently 
America has been visited by delega- 
tions from the British Associated In- 
dustries and by the London Mail’s 
delegations of trades union leaders 
from the engineering trades. Their 
reports express amazement at the 
American worker’s standard of pos- 
session and living. The conclusions of 
both British employers and British 
workers state that both the progress 
of the worker and the prosperity of 
the employers rest on increasing pro- 
duction. 

“America assumes no self-compla- 
cent attitude when it speaks, with 
sober earnestness, of the lessons of 
its own experience and its own de- 
velopment, in this time of economic 
crisis in Great Britain. Vast and 
powerful trades unions, inclined to en- 
force the outgrown day’s wage con- 
cept of restricted production, retard 


“Both employers and employes 
should seek to promote industrial 
peace to settle their differences and 
arrange their wage scales without re- 
sort to industrial warfare. In all their 
transactions they should keep in mind 
the public welfare. A manufactured 
article should be of the highest and 
best quality and should be supplied to 
the public at prices that are fair and 
reasonable. 

“Tt may be too much to expect that 
all differences may be eliminated in 
industrial relations between employers 
and employes, but in this enlightened 


Don't Yoo 
Thnk WE OUGHT 


| UP Some 


Tulsa Daily World. 


What Papa Saves Mama Spends 


Senator James E. Watson, of Indiana, 
in addressing the Senate on the proposed 
bill to provide for prompt disposition of 
disputes between carriers and their em- 
ployes, said: 

“They (the railroad management 
and railroad employes) want some- 
thing to be set up that will enable 
them, in a peaceful way, to conciliate 
their differences, to reconcile the 
inharmonious sides, and to bring 
peace to the railroad world. 

“Not only that, but I am bold 
enough to prophesy that if this plan 
shall be adopted no railroad labor 
strike will occur in the United States; 
I am bold enough to prophesy that no 
great wage increases will be asked in 
the United States, because both sides 
will know that they are under trial if 
this bill shall be passed. I am bold 
enough to say that if this proposed 
legislation shall succeed it will become 
the standard by which similar ma- 
chinery may be set up in the whole 
industrial world of America. Who 
does not wish for that glad day in the 
settlement of these disputes? So I 
think that when they come carefully 
to analyze the provisions of this 
measure Senators will agree with the 
statement I made at the outset—that 
this is the very best measure that can 
possibly be passed at the present time 
for the preservation of peace on the 
transportation systems of the 
country.” 
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INCREASED PRODUCTION OF 
FULLER’S EARTH IN 1925 


bw production of fuller’s earth in the 
United States in 1925 was 206,574 
short tons, valued at $2,923,965, it is an- 
nounced by the Bureau of Mines, which 
is preparing a report on the subject, in 
cooperation with the Geological Surveys 
of Alabama, Florida, Georgia, Illinois, 
and Texas. This is an increase of 16 
percent in quantity and 11 percent in 
value, compared with 1924. These in- 
creases were due in part to the reappear- 
ance of California and Nevada as pro- 
ducers of fuller’s earth, though every 
state that reported production in both 
1924 and 1925 showed an increase. The 
output was reported ky 14 operators in 
seven states in 1925, namely, California, 
Florida, Georgia, Illinois, Massachusetts, 
Nevada, and Texas; in 1924 production 
was reported by 13 operators. California 
and Nevada reported no production ia 
1924, and Alabama, which was a producer 
in 1924, reported none in 1925. Georgia 
was the leading state in production in 
1925, with Florida second and Texas 
third, as in 1924. These three states pro- 
duced 85 percent of the total output. The 
average value per ton of fuller’s earth 
was $14.15 in 1925, compared with $14.79 
in 1924, 

Fuller’s earth is a term used to include 
a variety of natural substances that 
possess the property of absorbing grease 
or clarifying, bleaching, or filtering oil. 
They are mostly clay-like substances, 

“though recently discovered material in 
the West, which is of different character, 
is said to be superior to the eastern 
fuller’s earth. The original use of ful- 
ler’s earth was in the fulling of cloth, but 
little of it is now used for this purpose. 
It is used almost exclusively in the 
bleaching or filtering of vegetable and 
mineral oils. 

Until 1895, when fuller’s earth was suc- 
cessfully produced commercially in Flor- 
ida, the United States was entirely de- 
pendent on foreign supplies. The im- 
ports have, on the whole, been decreasing 
in recent years. In 1925, however, they 
were 8,015 short tons, valued at $111,295, 
an increase of 10 percent in quantity and 
20 percent in value. Notwithstanding 
this increase the quantity of fuller’s 
earth imported in 1925 was the smallest, 
except in 1924, since 1897. 

The exports of fuller’s earth are not 
separately shown by the Bureau of For- 
eign and Domestic Commerce, but five 
producers reported that in 1925 they 
exported 6,195 short tons of fuller’s 
earth, which was a slight decrease from 
1924. 


The Geological Survey has issued a 
report on guides to ore in the Leadville, 
Colo., district. 
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1923 1924 1925 


(Short tons) (Short tons) (Short tons) 
Domestic desiiverized lead. 291,760 299,343 345,429 
Domestic desilverized soft lead.............0.eeeeeeee 61,332 63,449 48,932 
Poreign desliverised 74,481 124,086 112,048 
Total refined primary lead..................0.. 618,322 690,493 766,969 


(Refinery stocks disregarded) 
1923 1924 1925 
(Short tons) (Short tons) (Short tons) 


Supply: 


Stocks in bonded warehouse, Jan. 1.............- 2,617 5,045 
Imports of pigs, bars, and old metal............. 21,099 12,247 7,021* 

639,421 705,357 779,035 


Withdrawals: 
Exports of foreign lead: 


From warehouse 48,736 8 98,564 
In manufactures, with benefit of drawback 12,526 5 9,2117 
Stocks in bonded warehouse, Dec. 31............. 2,617 5 8,162 
"65,878 102,410 120,892 
573,543 602,947 658,143 
IMPORTS AND STOCKS OF LEAD IN ORE AND BULLION 
(Short tons) (Short tons) (Short tons) 
Imports of lead in ore and matte............0eeeeeee 33,441 47,660 44,481 
Remaining in warehouse Dec. 31: ¢ 
Value 
7 


Average selling value in cents per pound............. 7.0 8.0 8. 


* Includes 622 tons of “old, reclaimed, and scrap.” 
+ Figures for the last quarter not available. 
t Some part of this may have been smelted and refined and thus be included in the quantities given 
above as “foreign desilverized lead.”’ 
PRIMARY LEAD SMELTED OR REFINED IN THE UNITED STATES, 1923-1925, BY SOURCES, 
IN SHORT TONS 


1925 


Source 1923 1924 
Domestic ore: 
554,036 582,000 686,451 
Foreign ore: 
Foreign base bullion: 
74,481 124,086 112,048 


pd REFINED PRIMARY LEAD PRODUCED IN THE UNITED STATES, 1923-25 
APPARENT CONSUMPTION OF REFINED PRIMARY LEAD IN THE UNITED STATES 
| 
* The lead produced by these states is nonargentiferous or soft lead. In 1924 about 642 tons of non- 
argentiferous lead was also derived from Colorado, and 179 tons from New Mexico; in 1925, 1,383 tons | 
were derived from Colorado ores. 
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OUTPUT OF REFINED PRIMARY LEAD AND 
LEAD PIGMENTS IN 1925 


(See charts on opposite page) 


r SHE production of refined primary 
lead in the United States in 1925, 
from domestic ores, amounted to 

654,921 short tons, valued at $113,956,- 

000, according to statistics compiled by 

the Bureau of Mines. These figures rep- 

resent the greatest quantity and highest 
value for any year in the history of the 
lead industry of the country. As com- 
pared with 1924, they show an increase 
of 16 percent in quantity and 26 percent 
in value. The value of the output is 
based on the average selling value per 
pound as reported by the lead smelters. 

Missouri ranked first in the source of 
lead smelted or refined; Utah held second 
place; and Idaho was third. Mexico was 
the chief source of foreign ore refined in 
this country. 

The apparent consumption of refined 

primary lead in the United States in 1925 


STREAM POLLUTION AND 
COAL MINING INDUSTRY 


(Continued from page 425) 


with the various states where coal 
is being mined rather than await the 
evil day to the industry when an out- 
raged public secures the passage of leg- 
islation which will not only seriously 
hamper the industry but pass on the bill 
for increased cost of production to the 
consumer in the price of coal placed in 
the bin? 

Leonardo da Vinci, scientist, engineer, 
artist, and one of the greatest thinkers 
of the Italian Renaissance, said: “Men 
are of three kinds—those who see for 
themselves, those who see when they are 
shown, and those who neither see of 
themselves nor when they are shown.” 


Discussion: 


Howarp N. EAVENSON, Consulting Engi- 
neer, Pittsburgh, Pa., in discussion of 
Mr. Crichton’s paper said: 

Of course, everybody in the coal busi- 
ness is interested in a general way in 
the water, and they all know the neces- 
sity of keeping the water as pure as 
possible, but this Indian Creek decision 
has certainly awakened more interest. 
My opinion is that mine drainage stream 
pollution is considerably more important 
than Mr. Crichton seems to think. 
After a careful reading of the Supreme 
Court’s decision it is apparent that all 
of the Pennsylvanians here would have 
quite a job figuring out what streams 
the decision could not be made to apply 
to. That is one of the very serious 
phases, and I think one that the coal 
industry does not yet appreciate. An- 


amounted to 658,000 tons, as compared 
with a consumption of nearly 603,000 tons 
in 1924. 


LEAD PIGMENTS SOLD IN 1925 


Total sales of lead pigments in 1925, 
as reported to the Bureau of Mines by 
producers, were slightly less (2 percent) 
than in 1924; sales of the individual pig- 
ments, however, were greater, with the 
exception of those of white lead ground 
in oil, which decreased 17 percent. 

The average selling value of each pig- 
ment showed a substantial increase. The 
value of white lead, dry, is based on the 
average selling value of the domestic 
shipments, although some export ship- 
ments were made at a lower price owing 
to the drawback allowance of the duty 
paid on the foreign material used in their 
manufacture. 


other matter that comes up in connec- 
tion with that is what is going to hap- 
pen to the drainage from the mines 
after the mines are worked out and the 
coal is abandoned. I do not think that 
the drainage is going to stop. I wonder 
whose job it would be to keep the water 
purified after the mine has been aban- 
doned. I have been told by a great many 
men, and it is also my own opinion, that 
the water from the abandoned mines is 
worse than the water from the mines 
in operation. Of course, there 1s the 
matter of sealing the abandoned mines. 
This is possible in some, but not pos- 
sible in others. Just what the idea 
would be to take care of that contin- 
gency, I am unable to say. 

There is another item that Mr. 
Crichton touched on that possibly needs 
a little elaboration. A great many of 
the railroads on which I have traveled 
operate on streams of no mine pollution, 
still they treat their water. In fact, 1 
imagine there are more railroads treut- 
ing their water than are not. Some have 
to treat the natural drainage. 

There is no doubt, however, that the 
coal industry and all of the other indus- 
tries are facing a proposition where this 
matter will have to be taken care of. 
We have reached a stage, not only in 
Pennsylvania but in eastern Ohio and 
northern West Virginia, where the 
streams will have to be kept from being 
polluted. There are those which are 
pure, others can be purified, while others 
are beyond purification. The whole prob- 
lem is one that demands concerted action, 
and if the coal industry does not take 
some constructive move they are going 
to be put to an expense in Pennsylvania 
such as will close half of the mines 
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which are operating. It is high time 
that the coal industry realizes this fact 
and takes some action toward finding a 
solution that will prevent pollution. 


JAMES F. CALLBREATH, Secretary 
of the American Mining Congress, 
called attention to the recent decision of 
the District Court of Idaho, which has 
laid down a principle. which demands not 
only that the water be kept in a state 
where it could do no damage, but that 
it must be returned to the stream as 
pure as when it was taken from the 
stream. He stated that such a ruling 
would absolutely close up the lead in- 
dustry of Idaho, which state now pro- 
duces about half of the lead produced 
in the United States. He urged the 
metal and coal operators to join with 
each other in bringing about the funda- 
mental principles as to whether an in- 
dustry may be permitted to survive or 
whether it must close. Once having. es- 
tablished that principle, it is difficult to 
believe that the decision of the United 
States District Court can be final, as 
there are some places where without the 
industry there would be no need for 
water. Whole towns are dependent upon 
the industry for a livelihood. Mr. Call- 
breath urged the convention to propose 
some plan to meet the situation, to be 
referred to a later meeting, which would 
consider the subject in conjunction with 
Government officials. 


Howarp I. YounG, General Manager of 
the American Zinc, Lead & Smelting 
Co., Mascot, Tenn., said: 


“Our company is operating in the state 
of Montana. The stream we are mining 
upon in the mountainous country makes 
it impossible to give a clear overflow 
from our settling pond. The water con- 
tains absolutely nothing injurious to 
plant or animal life, but we are now in 
Federal court with a suit brought by 
some hundred residents along the creek 
trying to enjoin us and shut down our 
operations. It is really important that 
the coal industry and the metal indus- 
tries cooperate in this big question of 
stream pollution.” 


RESOLUTION ADOPTED 


The session closed with the appoint- 
ment of a committee to study the prob- 
lem, draft resolutions, and make recom- 
mendations to be referred back to the 
American Mining Congress for con- 
sideration and action. This committee is 
composed of Messrs. Howard N. Eaven- 
son, consulting engineer, Pittsburgh, Pa.; 
Howard I. Young, general manager, 
American Zine Lead and Smelting Com- 
pany, Mascot, Tenn.; and J. J. Rutledge, 
state mine inspector, Baltimore, Md. 


\ 
| 
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POTASH IN 1925 


RODUCERS of potash in the United 

States report that the output in 1925 
amounted to 51,544 short tons of crude 
potash salts, containing 25,439 short tons 
of potash (K:0), according to the Bu- 
reau of Mines. Sales by producers 
amounted to 52,823 short tons of crude 
potash containing 25,802 short tons of 
K.0—equivalent to just about one-tenth 
of the potash content of salts imported 
during the year. The domestic potash 
materials sold were valued at $1,204,024 
f.o.b. plants. About 31,000 short tons 
of crude potash, with an available con- 
tent of 10,000 tons of K.O remained in 
producers’ stocks December 31, 1925. 
The production was from natural brines 
in California, dust from steel plants in 
Pennsylvania, and distillery residue from 
molasses at a plant in Maryland Sales 
from stock on hand were made by one 
cement company, but there was no pro- 
duction from cement dust in 1925. 


MAGNESIUM SALTS IN 1925 


— production of magnesium salts 
from natural sources in 1925 in the 
United States was 85,158,000 pounds, 
valued at $1,253,110, according to James 
M. Hill, of the Bureau of Mines. ‘ 

Five companies produced 62,227,000 
pounds of magnesium chloride, valued 
at $911,440, from bitterns. Of this 
quantity 59,788,000 pounds was solid 
~ chloride, which sold at $0.0148 a pound, 
and 2,439,000 pounds was in liquid form 
from 23° to 36° Baume, which sold at 
$0.0109 a pound. 

Four companies produced magnesium 
sulphate to the amount of 22,931,000 
pounds, which sold for $0.0149 a pound. 
About 90 percent of the sulphate was 
made from salt works bitterns and the 
balance from natural magnesium sul- 
phate. 


MINE PRODUCTION OF CRUDE 
PLATINUM 


HE total production of crude platinum 

in the United States in 1925 was 343 
cunces, according to reports from mine 
operators compiled by James M. Hill, 
Bureau of Mines. This output is more 
by 92 ounces than the purchases by re- 
finers reported in a recent statement by 
the Bureau of Mines. 

Mine operators in California in 1925 
produced 312 ounces of crude platinum, 
which was sold for $36,000, or $115 an 
ounce, and 19 ounces of crude platinum 
was produced in Oregon and sold for 
$2,100, or $111 an ounce. The United 
States Geological Survey has informed 
the Bureau of Mines that over 12 ounces 
of crude platinum was reported produced 
by Alaska mines in 1925. 
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REFINED PLATINUM AND AL- 
LIED METALS IN 1925 

LATINUM refiners in the United 

States in 1925 purchased 47,548 troy 
ounces of crude platinum from domestic 
and foreign sources, or 17,123 ounces 
less than 1924, according to J. M. Hill, 
of the Bureau of Mines. Purchases of 
the domestic material were distributed 
as follows: Alaska 24 ounces, Califor- 
nia 160 ounces, Oregon 60 ounces, other 
States 7 ounces, a total of 251 ounces, 
or 59 ounces more than in 1924. Fur- 
chases of foreign crude platinum were: 
Australia 4,852 ounces, Canada 2 ounces, 
Colombia 37,962 ounces, Russia 4,473 
ounces, other localities 8 ounces, a total 
of 47,297 ounces, or 17,182 ounces less 
than in 1924. 

The refined platinum metals recovered 
from crude platinum, from ore and con- 
centrates, and from gold and copper re- 
fining, amounted to 49,643 troy ounces, 
of which 11,759 ounces is believed to 
have come from domestic materials, 


MOLYBDENUM IN 1925 
LTHOUGH the United States has 
thousands of molybdenum deposits, 

ranging in size from those which pro- 
duce only a few flakes of molybdenite, 
to those in which there are millions of 
tons of ore, only two molybdenum mines 
were operated during 1925, according to 
the Bureau of Mines. The market has 
not yet grown sufficiently large to war- 
rant the operation of other mines. The 
two which operated are well equipped 
and are owned by companies which make 
their own molybdenum compounds to 
be sold to the steel trade. In Colorado 
the Climax Molybdenum Co. operated 
throughout the year at Climax, about 15 
miles, by rail, northeast of Leadville. 
In New Mexico, the Molybdenum Cor- 
poration of America operated its mine 
in Sulphur Gulch, about seven miles 
east of Questa. Together the companies 
produced 97,665 tons of ore, from which 
was made 864 short tons of concentrates 
carrying 72.7 to 85 percent molybdenum 
sulphide equivalent to 1,154,065 pounds 
of molybdenum (metal). A few tons of 
molybdenite are used each year for 
making chemicals, and a few thousand 
pounds of molybdenum is used in the 
electrical industry, but the bulk of the 
production is used in machine steels. 


EXPERIMENTAL FURNACE 
FOR STUDY OF REFRAC- 
TORIES 
There numerous problems con- 
cerning the service conditions of open- 
hearth refractories on which it is diffi- 
cult to get data from commercial fur- 
naces. The Bureau of Mines plans to 
erect a small experimental furnace of 
600 or 800 pounds capacity for the pur- 
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pose of collecting data on problems 
similar to the following: The rate of 
saturation of roof brick with slag; the 
effect of rate of heating upon roof brick 
structure; the effect of insulation upon 
refractories, and the abrasion of port 
ends as affected by design and by gas 
velocities. : 
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SANITATION IN ALABAMA COAL TOWNS 


A Recent Survey Of Conditions Indicate Splendid Cooperation 
Between State Agencies And Coal Companies In Eliminating 
Disease And Establishing Sanitary Conditions 


HE sanitation of mining towns 
probably receives more _ serious 
consideration in the Alabama coal- 
mining district than in most of the other 
coal fields of the country, according to 
the Bureau of Mines, which has made 
a sanitary survey in that State in cooper- 
ation with the United States Public 
Health Service. This is due to the semi- 
tropical climate which makes possible a 
large number of communicable diseases 
not found in colder climates. Such dis- 
eases in the past have been the cause of 
large financial loss by the absence of 
employes from work due to sickness. 
This condition was so serious at one 
time that some of the larger companies 
had to carry 165 men on the pay roll 
to keep 100 men working. In a few in- 
stances mines were forced to close down 
until an epidemic was over. These epi- 
demics were without exception due to 
diseases that are now recognized as pre- 
ventable. The financial loss from having 
to carry such a large force of men in 
order to keep the mines at work, and 
the risk of being shut down by an epi- 
demic for an indefinite period, has led 
the larger companies to install health 
departments and to take steps to pre- 
vent the occurrence of .such diseases. 
The small companies that are not finan- 
cially able to maintain health depart- 
ments adopt many of the methods put 
into operation by the larger companies. 
The State endeavors to aid this work 
in every way possible, and as funds are 
made available by the Legislature, the 
State Board of Health extends its work 
by establishing permanent county health 
units in the mining counties.. The work 
for the past few years has been ener- 
getically pushed by the larger mining 
companies and the State Board of 
Health through the county health units, 
until all mines of any size are carrying 
on some health work, and in the larger 
companies the work has been extended 
to cover all phases of health and wel- 
fare work. It is only the very small 
mines that are not actively engaged in 
sanitary work, and these feel they are 
not financially able to carry on sanitary 
work other than could be conducted in 
the individual homes. There is decided 
improvement in health conditions, as in- 
dicated by a decrease of 35 men per 
100 necessary to keep 100 men working, 
as well as the fact that in the last 
few years no epidemic has closed any 
mines in the State. The importance of 
the work has been clearly established, 
and there is reason to believe that con- 


ditions in the future will be still better. 

In the towns where the employes own 
their own homes, poor sanitary sur- 
roundings are found, for it is often very 
difficult to induce the householder to 
maintain the premises in a sanitary con- 
dition. The towns that are entirely 
owned by the companies are more san- 
itary because measures advocated by the 
companies’ sanitary departments or the 
county health department can be more 
easily enforced. 

The civic progress is good. Most of 
the towns have well kept commissaries, 
dancing pavilions, modern schools and 
well constructed churches. The major- 
ity of the schools are modern, well kept 
buildings. However, in the smaller vil- 
lages the buildings are not modern and 
in some instances are overcrowded, 
poorly designed and inadequate. The 
schools usually have a playground that 
is ample in size; some in the larger 
towns having regular playground equip- 
ment. The business district of the towns 
consist as a rule of one company com- 
missary. 

The schools are inspected by the camp 
physicians and the county health officers 
in counties that have such officers. Once 
each year all school children are exam- 
ined. The parents of defective children 
are notified of defects found and re- 
quested to have them corrected. 

Copies of the full report of this sur- 
vey, designated as Serial 2746, may be 
obtained from the Bureau of Mines, De- 
partment of Commerce, Washington, 
D. C. 


CAUSES OF MINE FIRES 
(Continued from page 464) 


there is not sufficient oxygen to yield 
complete combustion. Carbon monox- 
ide is usually generated in sealed 
areas containing mine fires; especially 
when coal, slate, or shale, or even 
rock is burning under heavy falls. 
Such fires have in times past been the 
most difficult to extinguish and have in 
many instances been reopened before 
they had been extinguished, with great 
property and wage loss, as well as loss 
of life, in many instances. The investi- 
gative work on mine fires by Messrs. 
Paul, Burrell, and Jones, of the United 
States Bureau of Mines, and more re- 
cently the investigations of Dr. W. P. 
Yant, of the same organization, have 
developed the important diagnostic fact 
that if no traces of carbon monoxide are 
found in the sample of atmosphere drawn 
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from within the sealed area, then we can 
be reasonably sure that there is no flame 
in the sealed area, and if other details, 
such as temperature of atmosphere and 
absence of pressure of the gases from 
within the sealed area, are favorable, 
then it is safe to break the seals. This 
result of the investigations of the bureau 
is a noteworthy step in advance in the 
work of safely and efficiently fightinz 
mine fires and, in the writer’s opinion, 
is a distinct contribution to our scientific 
knowledge of mine fires. When the 
oxygen content of the gas within the 
sealed fire area is from 5 to 7 percent 
and there are no traces of carbon 
monoxide, the fire is probably extin- 
guished. 


EFFICIENCY IN MINE LIGHT- 
ING 


(Continued from page 465) 

ous. In order to obtain the illum- 
ination necessary, electric wires at 
present have to be strung into each 
place, sockets put into position. There 
is some danger of sparks forming in the 
sockets. There is danger at all times of 
roof falls breaking the circuits causing 
sparking which may ignite gas and coal 
dust and, if such a fall occurs on the 
main line, it would mean that the mine 
is put in total darkness and there would 
be difficulty in removing the men from 
the mine. 

However, there is now under consid- 
eration, experimentation and develop- 
ment, a new light which will be movable 
in character, that is, it can be carried 
without much trouble from one part of 
the working surface to another if nec- 
essary, removed in times of blasting 
from the face to the nearest crosscut, 
and that will produce a non-glare light 
of somewhere between 100 and 200 
candlepower. With two of these placed 
in a working face, at opposite sides, 
shadows can be eliminated, and the roof 
and floor observed at all times. if a 
fall of rock or coal occurs, which would 
damage the lamp, it means that only 
one lamp is put out of commission, and 
the mine would be endangered in no 
way due a flame or spark coming in 
contact with either the coal dust or the 
mine gases. 

The lamp itself will be a safety lamp, 
and be able to meet any requirements 
of a lamp of this character. 

With the introduction of this new type 
of mine lighting, a great advancement 
in illumination and safety will be given 
to the mine worker, and the conditions, 
as far as light is concerned, under 
which he works, will approach nearer 
and nearer, as time goes by, to the 
conditions under which the man in the 
factory works, and greater efficiency in 
labor can be looked for, together with 
a material saving in the most important 
of all things, that is, human life. 
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A Résumé Of The Activities Of The Mining Indus- 


try And Items Of Interest In The Field 


Says New Discoveries Equal Depletion in 
Tri-State Zine Ores 


Extensive drilling campaigns being 
carried on in the Tri-State district are 
undoubtedly developing sufficient ore to 
take the place of the mines that are being 
cut out, said Otto Ruhl at a meeting of 
the Tri-State section of the American 
Zine Institute at Picher, Okla. 

Just how long the Picher camp or any 
other camp in the district will last is a 
hard question to answer, Mr. Ruh! said, 
and best answer would only be a guess. 
One thing that must be taken into con- 
sideration as to the probable life of the 
district is the increased demand being 
made upon the district. Fifteen years 
ago the old Webb City-Joplin district was 
producing only 6,000 tons of ore, he said, 
while today the.Tri-State district is pro- 
ducing two and one-half times as much. 
If the demand increases as much in the 


next 15 years as it has in the past 15, 


then it will be somewhat difficult to keep 
the production up, but he said he be- 
lieved that it would be a long time before 
there was a scarcity of ore here. 


What will be the longest tunnel in 
America and the fourth longest in the 
world is being constructed in the Cascade 
Mountains in Washington for the Great 
Northern Railroad. This great bore will 
be 7% miles long, and its construction 
will require three years. The Moffat 
tunnel in Colorddo, which will be com- 
pleted next year, will be 6 miles long. 
Driving of the Cascade tunnel is progres- 
sing from both ends, and later work will 
be proceeding on four faces, as a shaft 
of four compartments, 8 feet by 24 feet, 
is being sunk 2% miles from the east 
end of the tunnel to intersect the line 
of the tunnel and provide two additional 
headings. When this shaft is completed 
the work will be carried on in both direc- 
tions from it. 


Deepest Telephone in the world 


The deepest telephone in the world was 
installed recently at the bottom of Tama- 
rack No. 5 shaft of Calumet & Hecla Con- 
solidated, at Calumet, Mich. The shaft 
is 5,300 feet deep, vertically, the deepest 
in the United States. The connecting 
cable weighs almost 4 tons, averaging a 
pound and a half a foot, and is anchored 
to shaft timbers. 


472 


Ray-Nevada Merger Approved 


Acquisition of the properties and as- 
sets of the Ray Consolidated Copper Co. 
by the Nevada Copper Co. was approved 
by stockholders of both companies at 
special meetings on May 26. The con- 
sideration was $46,157,685 of Nevada 
Consolidated Copper Co. 15-year 5 per- 
cent debentures, to be dated July 1, 1926, 
with interest adjustment from or to the 
date of actual transfer of the properties. 

Under the terms of the sale all obliga- 
tions of Ray Consolidated are assumed 
by Nevada Consolidated. The officers 
and directors of the Ray organization 
were authorized to distribute the pro- 
ceeds from the sale on a pro rata basis 
among the stockholders of Ray Consoli- 
dated, following which the latter organi- 
zation will be dissolved. 


To Film “The Story of Copper” 


The Kennecott Copper Corp. has 
allotted $25,000 for the production of an 
educational film illustrating the produc- 
tion of copper, to be made in cooperation 
with the Bureau of Mines. 


United Verde Shares Employes’ Losses in 
Bank Failures 


Following the failure of two banks in 
the Jerome district of Arizona recently, 
the United Verde Copper Co. took it 
upon themselves to bear half of the losses 
sustained by those of their employes who 
were depositors. Although there was no 
obligation whatever on the part of the 
company to take this action, the follow- 
ing from the letter sent to its employes 
involved shows the interest this company 
has in their welfare: “Mr. Charles W. 
Clark and Mr. W. A. Clark, Jr., president 
and vice-president, respectively, of the 
United Verde Copper Co., * * * ex- 
tend to you and the members of your 
family who lost money in the failure of 
the Bank of Jerome and the Commercial 
Trust & Savings Bank their sincere 
sympathies and their checks for one-half 
of your losses.” 


The Lake Superior Mining Institute 
will hold its 1926 meeting on the Gogebic 
iron range, although definite plans have 
not yet been formulated. E. W. Hopkins, 
of Ironwood, is president of the insti- 
tute, and A. J. Yungbluth, of Ishpeming, 
is secretary. 


Announcement has been made of the 
formation of the American Chrome Prod- 
ucts Corp., Butte, Mont., to develop the 
chrome deposits near Columbus, Mont., 
known as the Benbow group. The claims 
are within 6 miles of the Mystic Lake 
power plant of the Montana Power Co. 
and close to deposits of coal, limestone. 
natural gas, soda, and potash. It is 
planned’ to erect a concentrator and 
plants to manufacture ferrochrome and 
the bichromates of soda and potash. 

James H. Rowe, of Butte, is president 
of the newly formed company; Peter G. 
Grant, of New York, vice-president; Paul 
A. Gow, manager of North Butte-Tuo- 
lumne Merger, vice-president; and W. D. 
Kyle, attorney, of Butte, secretary- 
treasurer. 


A joint meeting of the State Mining 
Committee of the California Development 
Association and the Department of Mines 
and Mining of the Sacramento Chamber 
of Commerce was held at the Sacramento 
Chamber of Commerce, May 10. 

The discussions at this conference 
brought out a survey of some of the most 
important mining problems and _ laid 
emphasis upon the necessity of continued 
cooperation in solving these problems, 
and the importance of utilizing to the 
fullest extent the possibilities which are 
presented through the vast mineral de- 
posits in California, both the precious 
metals and the industrial minerals. 

As a result of the general discussion 
the following resolutions were passed en- 
dorsing the efforts of the American Min- 
ing Congress to protect the prospector 
and mine operators within the national 
forests and to cooperate in every way 
possible, favoring a Federal law on high- 
grading; and to consider methods used 
in other states in taxing mines and min- 
ing properties which will relieve the 
heavy taxation labored under by mine 
operators. 

During the next few months the De- 
partment of Mines and Mining will in- 
tensify its efforts in attempting to focus 
public interest on the mining industry 
and in working out a practical program 
for assisting in the development and uti- 
lization of all classes of minerals. 

There will be an important conference 
on October 11, under the auspices of the 
Department of Mines and Mining, work- 
ing in conjunction with other civic bodies, 
for the purpose of bringing together the 
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representatives of the mining industry 
from the entire Pacific coast region to 
discuss their problems and work out a 
program to be carried out during 1926 
and 1927. 


Canada Principal World Source of 
Asbestos 


It is estimated that Canada furnishes 
more than 80 percent of the world’s 
production of asbestos, and 80 percent of 
the Canadian output is produced by the 
Asbestos Corporation of Canada (Ltd.) 
and three companies controlled by Ameri- 
can capital, according to the Department 
of Commerce. The Asbestos Corporation, 
owning the newest and largest mill, is at 
present the largest single producer, but 
the three American companies produce 
each an important proportion of the 
total. 

During the last quarter of 1925 seven 
of Canada’s asbestos companies agreed 
to merge. This amalgamation, designed 
to stabilize prices, eliminate price cutting, 
and effect economies in production by uni- 
fied operation, has been in the process 
of negotiation for several months. The 
constituent firms will be operated by the 
Asbestos Corporation (Ltd.), the other 
member being Black Lake Asbestos & 
Chrome Co. (Ltd.). Thetford Vimy 
(Ltd.), Consolidated Asbestos (Ltd.), 
Federal Asbestos Co., Maple Leaf Asbes- 
tos Corporation (Ltd.), and Asbestos 
Mines (Ltd.), the seven companies oper- 
ating 17 mines in Quebec. The total out- 
put in 1924 of the merging companies 
amounted to 102,995 tons, or 45% per- 
cent of the Canadian production, and 
sales aggregated 102,677 tons, valued at 
$3,041,498. The 1924 production of com- 
panies which will continue to operate 
independently totaled 123,302 tons, of 
which 122,895 tons, worth $3,577,432, 
were sold or shipped. 


Mining and Milling of Mica 

The constant demand for information 
on mica, and numerous new developments 
in the preparation and utilization of this 
material, have justified a broad study 
and preparation of a report by the Bu- 
reau of Mines covering all technical 
phases of the industry. This study has 
been undertaken by W. M. Myers, associ- 
ate mineral technologist, attached to the 
Nonmetallic Minerals Station, New 
Brunswick, N. J. Mr. Myers is collecting 
data and establishing contacts with mica 
producers. 


New List of Commercial Laboratories 

For the information of numerous in- 
auirers, lists of chemists, assayers, and 
laboratories equipped to make mineral 
analyses have recently been prepared by 
the Bureau of Mines. Separate lists have 
been compiled for the eastern, southern, 
western, and middle western states. In 
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each instance the information is given as 
to the general nature of analyses which 
the laboratory is prepared to make. The 
Bureau of Mines is not allowed to make 
commercial analyses, nor can it under- 
take to recommend or favor any particu- 
lar laboratory or individual, nor to guar- 
antee the results of assays or analyses 
made by the laboratories named on the 
list. All of the laboratories listed are 
using the methods recommended by the 
American Society of Testing Materials 
for the analysis of coal and coke. 


Hearing on Magnesite Tariff June 21 

The Tariff Commission will hold a 
hearing on June 21 at Washington, in 
its investigation of the magnesite tariff, 
covering the differences in the cost of 
production of crude and caustic calcined 
magnesite in the United States and 
abroad. This investigation was _ insti- 
tuted in August, 1923, following appli- 
cations received from foreign producers 
requesting a reduction in the rate of 
duty on dead-burned magnesite. Subse- 
quently, applications have been received 
from two American producers seeking 
an increase in the rate of duty on crude 
and caustic calcined. Almost the entire 
domestic production of crude magnesite 
comes from California. A small amount 
was formerly produced in the State of 
Washington. 


Industrial Accident Prevention Con- 
ference 


An official call of the industrial acci- 
dent prevention conference to be held at 
the Mayflower Hotel, in Washington, 
D. C., July 14, 15, and 16, 1926, has been 
issued to the governors of the various 
states by Secretary of Labor James J. 
Davis. Invitations will be sent to the 
principal agencies, public and private, in- 
terested in the development of more effi- 
cient and specific methods of industrial 
accident prevention. 

In his letter of invitation to the gov- 
ernors, Secretary Davis said: “There is 
no adequate system of industrial accident 
reporting in the United States, but a 
conservative estimate indicates that the 
fatal industrial accidents probably ex- 
ceed 23,000 per year and that nonfatal in- 
juries total 2,500,000 per year. The num- 
ber of days labor lost is estimated to be 
227,169,970 per annum, and the wage loss 
exceeds a billion dollars. I am advised 
by experts that fully 85 percent of these 
accidents are preventable. In fact, many 
establishments and some industries, by 
close application of safety methods to the 
‘danger spots’ in their industrial plants, 
have been able to reduce their accidents 
by a percentage almost as great as this. 
The cooperation of all of the states and 
all other accident reporting organizations 
will be sought to the end that attention 
may be called not in general terms but 
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by specific plans for the more general 
adoption of safety methods which have 
been so successful in a few instances.” 


United States and Great Britain Co- 
operate in Mine Safety Research 

Under the program of cooperative re- 
search between the United States Bureau 
of Mines and the British Safety in Mines 
Research Board, Dr, H. F. Coward, an 
English investigator, well known for his 
researches on the ignition of gases and 
the propagation of gaseous explosions, 
is working at the Pittsburgh, Pa., min- 
ing experiment station of the Bureau of 
Mines, on a number of scientific prob- 
lems connected with ignition and ex- 
plosion of gases. G. W. Jones, E. J. 
Meiter, M. D. Hersey and H. P. Green- 
wald, of the Bureau of Mines technical 
staff, have been assigned to work with 
Dr. Coward. 

Good progress is being made, and the 
results of the investigations will be em- 
bodied in joint publications of the Bu- 
reau of Mines and the Safety in Mines 
Research Board. Dr. R. V. Wheeler, is 
in charge of the British mine safety re- 
search work and Dr. George S. Rice is 
in charge of the Bureau of Mines work. 

In exchange for Dr. Coward’s services, 
Dr. R. Thiessen, of the Pittsburgh ex- 
periment station, has been in Sheffield, 
England, for some time assisting the 
Safety in Mines Research Board in its 
researches on the spontaneous combus- 
tion of coal and the inflammability of 
coal dust. 

Arrangements have also been made, 
under the cooperative agreement, for 
the exchange of information on two 
particular groups of researches in which 
the experimental difficulties are great 
and the necessity for obtaining accurate 
information is pressing. These re- 
searches deal with the inflammability of 
coal dust and with the measurement of 
the degree of fineness of dust particles. 


The coal industry came in for its share 
of consideration at the annual meeting 
of the United States Chamber of Com- 
merce at Washington. At the meeting 
of the Natural Resources Group on May 
11, Walter Barnum, of New York City, 
president of the Pacific Coast Company 
and chairman of the research committee 
of the National Coal Association, pre- 
sented a paper on the subject, “Self- 
Government in the Coal Industry.” Mr. 
Barnum pointed out that there wasn’t 
any coal problem from the standpoint of 
the public, and contended that the bitu- 
minous industry is remarkably efficient, 
when consideration is taken of inherent 
difficulties, and that it should be left to 
work out its own problems. 

“If we have governmental interfer- 
ence,” said Mr. Barnum, “the sequence 
will be regulation and _ strangulation. 
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With royal commissions, government 
wage negotiations, subsidies and the like. 
the British Nation has put its good right 
hand into a private machine which it 
can not operate, and that hand is being 
mangled. We want no such disaster in 
our country. To make sure thereof coal 
should be rescued from the toils of poli- 
tics into which the Government during 
the war hurled it. 

“During the last 20 years there is no 
period, even including the disturbed 
years, when the amount paid by the 
American people per ton to the producer 
for the nation’s coal supply was not lower 
than the amount paid per ton at the 
mines in England, France, Germany, or 
Belgium. To state it in another way, 
this nation has constantly for 20 years 
and longer, and is today, enjoying the 
lowest bituminous coal price in the 
world.” 

The following resolution was adopted 
by the Chamber: “Regulation and con- 
trol of the coal industry are proposed 
in divers ways by bills pending before 
Mr. Barnum presented a_ resolution 
which was approved by the Natural Re- 
sources meeting, and which prompted the 
Chamber to adopt the following: “Regu- 
lation and control of the coal industry 
are proposed in divers bills pending be- 
fore Congress. We therefore consider it 
appropriate to reiterate the position of* 
the Chamber of Commerce of the United 
States in opposition to proposals which 
have for their object the control of in- 
dustries by governmental agencies.” 


Coleraine Operation Resumes 

A new company organized at the Coler- 
aine Colliery Company, under the man- 
agement of G. B. Ames and Ralph W. 
Rymer, trustee, has taken over the lease 
formerly held by the A. S. Vanwickle 
estate on anthracite properties at Beaver 
Meadows, Pa., which were abandoned 
several years ago, houses and breaker 
disposed of, under the impression that 
the veins were exhausted. The present 
operators have not only erected a new 
$100,000 steel breaker, electrically 
equipped, but have made additional in- 
vestments in regard to new openings and 
new mine equipment. The new breaker 
stands 1,500 feet west of the old Coler- 
aine colliery which was razed in 1924. 


In cooperation with the Carnegie In- 
stitute of Technology, a special examina- 
tion for fire bosses, assistant mine fore- 
men, and mine foremen will be held by 
the Pennsylvania Department of Mines 
on July 12, 13, and 14 at the Pittsburgh 
educational institution. 

Although the dates will be of special 
convenience to the students of the Car- 
neige Tech summer course in coal mining 
which ends on July 10, the announcement 
points out, the examinations are not re- 
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stricted to the summer students and any 
coal miner who feels qualified may take 
the tests. 

The four weeks summer course for 
young coal miners to be given by Car- 
negie Institute of Technology in coopera- 
tion with the Pittsburgh experiment sta- 
tion of the United States Bureau of Mines 
will open on June 14. 


For the first time in 30 years, or since 
the organization of the United Mine 
Workers, the total tonnage of all the 
open-shop coal mines of the former Pntts- 
burgh union district has exceeded the 
total tonnage of the union mines of the 
district for that week. This conclusion 
was reached after a survey made by the 
Pittsburgh Coal Company showed that 
the open-shop tonnage of three com- 
panies was 77,700 tons for the week end- 
ing April 24. 

According to Charles O’Neil, secretary 
of the Central Pennsylvania Coal Pro- 
ducers’ Association, 80 percent of the 
coal now being produced in the central 
Pennsylvania bituminous district is being 
mined on a nonunion basis. “Cambria is 
the only county among the 14 comprising 
the district that has retained the union 
scale, and it is believed the mines there 
will soon be obliged to follow the other 
counties in order to sell in competition 
with sections east of the Ohio River,” 
says Mr. O’Neil. 


“Safety Day” will be celebrated in 
West Virginia at Huntington on August 
31, when mining men from all over the 
state will gather for a first-aid and mine- 
rescue contest. A banquet will be held 
in the evening, at which it is planned to 
have prominent mining men speak. 


Treating Oil Shale With Chemicals 

A chemist at Stuttgart, Germany, has 
worked out what he claims is an entirely 
new and unusual method of extracting 
valuable products from oil shale. It is 
based on treating the shale with chemi- 
cals, rather than with heat, and results in 
production of silicic acid, hydrated or 
calcined alumina, exide of iron, carbon 
bisulphide, carbonic acid, and coal. By 
further treatment it is claimed that the 
coal can be made to yield oil. 


“Tilinois Petroleum” 

“Tllinois Petroleum” is a new press 
bulletin series which is to be issued twice 
quarterly by the Illinois Geological Sur- 
vey, in order to make available the re- 
sults of investigations bearing on the 
exploration and recovery of oil and gas in 
Illinois. It will give information on re- 
cent oil developments, new areas deserv- 
ing investigation, new horizons worthy 
of testing, and new technical methods 
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which should help to increase or main- 
tain present production. In the early 
numbers, articles will appear regarding 
the use of the core bit for cable tools, the 
advisability of testing deeper horizons in 
certain parts of Wabash County, IIl1., and 
developments in Illinois during the first 
part of 1926. 


The Department of Justice has com- 
pleted its investigation of the recently 
announced plan for the acquisition by the 
Standard Oil Co. (of New York) of the 
assets of the General Petroleum Corp. 
The facts developed by the investigation 
do not indicate the prospect of a present 
violation of the Sherman Act or a con- 
tempt of the dissolution decree of 1911. 
The reason for this conclusion is that 
upon investigation it was found that the 
business of the two companies were 
clearly complementary and not competi- 
tive. 


New Superintendent for Petroleum 
Experiment Station 

N. A. C. Smith, of Worcester, Mass., 
has been appointed superintendent of the 
petroleum experiment station of the 
Bureau of Mines at Bartlesville, Okla. 
He succeeds E. P. Campbell, who recently 
resigned to accept a position with the 
Pure Oil Co. Mr. Smith has been con- 
nected with the Bureau of Mines since 
1918 and has been stationed at Washing- 
ton, Pittsburgh, and Bartlesville. He was 
formerly in charge of the petroleum 
laboratory at the Pittsburgh experiment 
station, and since July 1, 1925, has been 
assistant superintendent of the Bartles- 
ville station. 


U. S. Iron and Steel Exports High in 
April 

Exports of iron and steel from the 
United States amounted to 194,449 gross 
tons in April, a gain of nearly 15 percent 
over the March shipments, according to 
the Iron and Steel Division of the De- 
partment of Commerce. The April 
figures represents an unusually large 
amount, being greater than the total ex- 
ports for any month since May, 1923, if 
we except January, 1924, when exports 
were augmented by reconstruction ma- 
terials for Japan, scheduled to reach that 
empire prior to the resumption of the 
tariff duties which had been temporarily 
waived after the earthquake and fire 
disaster. 

The total exportation for the first four 
months of the current year was 695,659 
tons, which is greater by 25 percent than 
foreign shipments in the corresponding 
period of 1925. 


The development of a new steel prod- 
uct, a light type of structural material 
which can be used in dwellings just the 
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same 4S Heavier beams are used for sky- 
scrapers, has been announced by the 
Jones & Laughlin Steel Corp. A new 
electrically operated rolling mill has been 
erected at Woodlawn, on the outskirts of 
Pittsburgh, to produce the material, 
which is known as “J. & L. Junior.” 

Officials of the corporation, experts and 
engineers who tested the product, said it 
marked an important step in building, 
especially of dwellings, and for roofs and 
floors. This material is claimed to resist 
fire and earthquake, and while of light 
weight for its size, has greater strength 
for its weight than any steel produced 
in the history of the industry. 


W. M. Weigel to Handle Nonmetallics 


W. M. Weigel, mineral technologist, 
has been designated specialist for the 
Division of Mineral Resources and Sta- 
tistics, Bureau of Mines, on the following 
subjects: Sand and gravel, silica, tale 
and soapstone, and the fertilizer materi- 
als phosphate rock, potash, and nitrates. 
Mr. Weigel will write the separate chap- 
ters of “Mineral Resources of the United 
States,” devoted to these materials. 


ENDOWMENT COMMITTEE FOR 
ENGINEERING FOUNDA- 
TION 


T the meeting of the Engineering 

Foundation in New York May 19, 
W. L. Saunders, president of the United 
Engineering Society, announced that in 
response to a request from the Engineer- 
ing Foundation last December and re- 
peated suggestions from the Founder So- 
cieties of Civil, Mining, Mechanical, and 
Electrical Engineers, the United Engi- 
neering Society had appointed an endow- 
ment committee to seek an increase of 
funds for the Engineering Foundation 
and Engineering Societies Library. 

The personnel of this committee is 
made up of nominees of the four societies 
and other members, as follows: 

Ex officio: W. L. Saunders, president, 
United Engineering Society, chairman; 
L. B. Stillwell, chairman, Engineering 
Foundation; Sydney H. Ball, chairman, 
Library Board. 

Nominees of American Society of Civil 
Engineers: Charles F. Loweth, Chicago, 
chief engineer, Chicago, Milwaukee & St. 


Paul Railway; H. deB. Parsons, New 


York, consulting engineer; Ralph J. Reed, 
Los Angeles, chief engineer, Union Oil 
Co. 

Nominees of American Institute of 
Mining and Metallurgical Engineers: D. 
W. Brunton, Denver, chairman, Board of 
Consulting Engineers, Moffatt Tunnel; 
J. V. N. Dorr, president, the Dorr Co. 
(metallurgical, chemical, and sanitary 
process equipment), New York; Thomas 
Robins, New York, president, Robins 


Conveying Belt Co., member Naval Con- 
sulting Board. 

Nominees of American Society of 
Mechanical Engineers: J. W. Lieb, New 
York, vice-president and general man- 
ager, the New York Edison Co.; Wynne 
Meredith, San Francisco, member of firm 
Sanderson & Porter; E. A. Simmons, New 
York, president, Simmons-Boardman Pub- 
lishing Co. 

Nominees of American Institute of 
Electrical Engineers: Calvert Townley, 
New York, assistant to president, West- 
inghouse Electric & Manufacturing Co.; 
H. A. Lardner, vice-president, J. G. 
White Engineering Corporation, New 
York; E. Wilbur Rice, Jr., Schenectady, 
honorary chairman, General Electric Co. 

Members at large: Charles F. Rand, 
New York, past president, American In- 
stitute of Mining and Metallurgical En- 
gineers; James H. Perkins, New York, 
president, the Farmers’ Loan & Trust 
Co., financial adviser and custodian of 
securities for United Engineering So- 
ciety; H. Hobart Porter, New York, of 
Sanderson & Porter, and _ president, 
American Water Works & Electric Co. 

A gift of $100,000 by Mr. Edward 
Dean Adams to the Engineering Founda- 
tion and Engineering Societies Library 
was announced by Mr. Saunders. Mr. 
Adams was guest of honor at the meet- 
ing and in appreciation of his service as 
vice-chairman of the Engineering Foun- 
dation for 10 years was elected an honor- 
ary member for life. 


GASES FROM BLASTING IN 
SULPHIDES 


| ipeseapeetin of the hazard of poison- 

ous gases that may be produced in 
certain metal mines as the result of 
blasting in massive sulphides is given 
by the Bureau of Mines. Large amounts 
of sulphur dioxide may be generated in 
blasting in heavy sulphides, particularly 
in dry working places where dust has 
settled on the walls. There also appears 
to be danger from sulphide dust explo- 
sions when blasting in such places. The 
deadly gas, hydrogen sulphide, is also 
likely to be produced in blasting in 
heavy sulphides. Water in drill holes 
appears to increase the amount of hydro- 
gen sulphide generated when blasting 
in such places. Ventilation currents 
should be arranged in such a manner 
that there is no possibility of men get- 
ting caught in gases from blasting in 
heavy sulphides. In the past, a num- 
ber of lives have been lost and other 
men incapacitated by the toxic effects 
of gases produced in blasting in mas- 
sive sulphides. 

From evidence gathered from several 
mines working in heavy sulphides, it 
appears that occasionally there may be 
an explosion of the sulphide dust in 
stopes. Settled dust is apparently 
stirred up by the first shot of a round, 
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and then the dust cloud is ignited by a 
succeeding shot. When this happens 
large quantities of sulphur dioxide are 
mixed with the other gases from blast- 
ing, and undoubtedly more serious results 
are likely to occur when men are caught 
in such an atmosphere. 

It has been supposed that the sulphur 
dioxide alone was responsible for the 
casualties, but the sampling of gases 
from blasting in heavy sulphides at cer- 
tain mines, by engineers of the Bureau 
of Mines, indicates that hydrogen sul- 
phide may be a contributing factor. 

Sulphur dioxide is irritating to the 
lungs and to the eyes and is readily 
detected by smell. Experimental data 
are lacking as to its physiological ef- 
fects and the amounts necessary to 
cause death. In tests conducted by the 
Bureau of Mines, it was impossible to 
remain in an atmosphere containing 
slightly less than 0.02 percent sulphur 
dioxide for more than one minute, due 
to eye irritation and effect on the mem- 
branes of the nose, throat and lungs. 

Hydrogen sulphide is detected by smell 
when present in low concentrations. 
When present in large enough quantities 
to be acutely dangerous, the gas dulls 
the sensitiveness of the olfactory nerves 
and it can not be smelled. The odor 
of hydrogen sulphide also may be masked 
by sulphur dioxide. 

Some gelatin explosives contain sul- 
phur, but extensive sampling in making 
an investigation of the gases from blast- 
ing in country rock with such explosive 
by the Bureau of Mines indicated that 
under similar conditions’ the amount of 
sulphur gases from the explosive did 
not exceed 0.003 percent of sulphur diox- 
ide and no hydrogen sulphide. 

Sulphur from the heavy sulphide ore 
probably combines with oxygen of the 
explosive to form sulphur dioxide. It 
is also likely that in some cases atmos- 
pheric oxygen enters into the reaction. 
The reaction by which hydrogen sul- 
phide is generated is not as well under- 
stood. 

The report of this investigation is 
contained in Serial 2739, “Gases from 
Blasting in Heavy Sulphides,” by E. D. 
Gardner, G. W. Jones, and J. D. Sulli- 
van, copies of which may be obtained 
from the Bureau of Mines, Department 
of Commerce, Washington, D. C. 


A report on its research work has 
been issued by the Bureau of Stand- 
ards. It says the Copper and Brass Re- 
search Association maintains a research 
associate at the bureau to study metal 
roofing. A prominent steel company 
has a research chemist at the bureau to 
study and devise new methods of work- 
ing and treating iron and steel. A 
metal organization supports an asso- 
ciate at the bureau to study and experi- 
ment on the wear resistance of bronzes. 
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Methane Recorder 

The Mine Safety Appliances Co., of 
Pittsburgh, Pa., announces the perfec- 
tion of a continuous Methane Recorder, 
shown for the first time at the Coal 
Equipment Exposition of the American 
Mining Congress in Cincinnati. 

The use of this instrument promises 
to be of inestimable value in eliminat- 
ing coal mine explosions. It will provide 
an absolutely continuous record of the 
amount of Methane in any split of air 
and serve as a guide for regulating the 
fans so that the concentration of the 
gas may be kept well below the explo- 
sive limits at all times. 


New Shovel-Type Transformer Has Oil- 
Tight Tank 

A new shovel-type transformer has 
just recently been designed and placed 
on the market by the Westinghouse 
Electric and Manufacturing Co., the 
outstanding characteristics of which are 
a heavy end frame construction, a welded 
sheet metal tank, and additional bracing 
to prevent the transformer from sliding 
around inside the tank. This trans- 
former is used advantageously in appli- 
-cations that require a _ transformer 
having oil-tight tank and bushings. 


Redesigned Relay 

The General Electric temperature 
overload relay known as the TC-121 has 
been redesigned. This relay has two 
heating elements connected in each two 
phases, so that complete protection is 
provided for single, two or three-phase 
motors. On direct-current circuits, the 
heating elements are connected on each 
side of the line. 

The improved relay is known as the 
form C, or TC-121-C. 


Milburn Markets New Welding Torch 

The Alexander Milburn Co., Baltimore, 
Md., has perfected the Type J-Jr. Torch. 
This is a sturdy, compact torch said to 
give a high degree of efficiency and econ- 
omy. The torch uses the same tips as 
are supplied with the standard larger 
torches and is adaptable to all classes 
of welding. It uses low and compar- 
atively equal pressures of oxygen and 
acetylene. 


One-Piece Dust-Proof Meter Case 

A mahogany-veneered, one-piece Mi- 
carta meter case has been designed by 
the Westinghouse Electric and Manu- 
facturing Co. for standard watthour 
meters. 
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New A-C Starter 


A new starter announced by the Gen- 
eral Electric Co. bears the type designa- 
tion CR-7055-A-1. It is a reversing pri- 
mary resistor starter for squirrel-cage 
induction motors. 

Two three-pole line contactors are pro- 
vided with this starter. These contactors 
are electrically and mechanically inter- 
locked and are mounted back-to-back on 
the panel. A magnetic time interlock 
provides a predetermined definite time of 
from one to three seconds between the 
closing of the line contactor and of the 
accelerating contactor. 

Two-point starting is provided by a 
resistor designed to conform to Electric 
Power Club classification No. 16. A 
temperature overload relay with an ex- 
ternal resetting mechanism furnishes 
overload protection. 


Among the recent new industrial con- 
trol devices being marketed by the Gen- 
eral Electric Co. are a new resistor ter- 
minal, an external relay reset, a relay 
installing wrench and a new relay 
mounting panel. With the exception of 
the new resistor terminal, the new 
equipment is designed to facilitate the 
use of temperature overload relays. 


The branch office of The Timken 
Roller Bearing Service and Sales Co., 
located at 1033 Cathedral St., Baltimore, 
Md., was closed May lst. The service 
requirements of Timken customers in 
this territory will be supplied through 
the Richmond, Pittsburgh, and Phila- 
delphia_ branches. 


Mr. T. F. Rose, formerly assistant 
branch manager of the Chicago branch 
of the Timken Roller Bearing Service 


and Sales Co., has been appointed 
branch manager of their Cincinnati 
branch. 


The Timken Roller Bearing Service 
and Sales Co. has appointed Mr. H. C. 
Sauer, branch manager of their Detroit 
branch. Mr. Sauer was formerly as- 
sistant branch manager at Cleveland. 


Fred G. Rumball, formerly branch 
manager of the Kansas City branch of 
The Timken Roller Bearing Service and 
Sales Co., has been promoted to the 
position of sales engineer, automotive 
division, of The Timkin Roller Bearing 
Co. Mr. Rumball will have his head- 
quarters at Cleveland, with Edgeley W. 
Austin, assistant manager of sales. 


R. F. Fiske, for several years man- 
ager of the R. D. Nuttall Co.’s eastern 
office at Philadelphia, has been appointed 
sales manager in place of Q. W. Hershey. 
John E. Mullen, of the home office sales 
force, has been made assistant sales 
manager. 


T. R. Sanders, 180 Milk Street, Bos- 
ton, Mass., has recently been appointed 
as district representative for Foote Bros. 
Gear & Machine Co., of Chicago. 


Mr. Sanders will cover Rhode Island 
and the eastern half of Massachusetts 
and operates under the direction of the 
New York office in charge of J. R. 
Shays, Jr. 


The Sullivan Machinery Co. announces 
the appointment of Mr. Charles B. Offi- 
cer, hitherto assistant to the president on 
engineering matters, to the position of 
chief engineer of the company in charge 
of engineering matters with regard to 
new machinery or changes in existing 
designs. Mr. Officer is a graduate of 
Yale University (Sheff., 1912, M.E. 1915) 
and has been connected with the company 
ever since his graduation. 


The Chicago office of The Ohio Brass 
Co., Mansfield, Ohio, was on May 1, 
moved to 1714 Fisher Building, 343 
South Dearborn St. 


Broderick & Bascom Rope Co., St. 
Louis, Mo., have issued a beautiful bulle- 
tin in commemoration of their fiftieth 
anniversary. It is called “1876—Our 
Golden Jubilee—1926,” and is a special 
number of their house organ, “The Yel- 
low Strand.” 


“The Effect of Surface Materials on 
Steel Welding Rods” is the title of a 
booklet just issued by the Chicago Steel 
& Wire Co., Chicago, Ill. The book con- 
tains information on Gas Filler Rods, 
Metallic Are Electrodes Parts 1 and 2, 
Weldite Catalog and Automatic Welding. 


The Carnegie Steel Co., Pittsburgh, 
Pa., has just released their ninth edition 
of a booklet on Steel Cross Ties. 


The May issue of the Explosives Serv- 
ice Bulletin, published by du Pont Powder 
Co., is devoted to an article by H. H. 
Hamilton on the Detection and Cure for 
Stray Electrical Currents. 
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A Sturdy Wire Rope for Hard Work 


You men who operate shovels, mine hoists, inclines, and mining machines, 
know that your equipment requires wire rope with stamina if satisfactory and 
economical results are to be had. 


“HERCULES” (Red-Strand) Wire Rope is exceedingly economical because 
of the great amount of work it does for each dollar of its cost. It is also a safe 
rope. You can depend upon it, as has been proved by its service record. 


All “HERCULES?” rope is made of acid open-hearth steel wire and every 
wire is rigidly tested to make sure that it fully meets our exacting requirements. 
Any wire that is lacking—even if only in one minor particular—is promptly 
rejected. These tests together with our methods of manufacture insure a product 
that is tough, strong, safe and durable. 


Your wire rope inquiries are earnestly solicited. 


If you are interested in economical handling of coal and ore, or if you are faced with 
a waste disposal problem, you would doubtless find a copy of our No. T-25 catalog helpful. 
It describes the Leschen Systems of Aerial Wire Rope Tramways. A copy to be had for 
the asking. 


A. Leschen & Sons Rope Co. 


5909 Kennerly Avenue 
ST. LOUIS, MO. 


NEW YORE CHICAGO DENVER SAN FRANCISCO 
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BUYER’S DIRECTORY 


ACETYLENE, Dissolved 
(Or in Cylinders) 
Prest-O-Lite Co., Inc., 
30 E. 42nd St., N. Y. C. 


ACETYLENE GAS 
Prest-O-Lite Co., 30 East 42nd St., 
New York City. 


ACETYLENE GENERAT- 
ING APPARATUS 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


ACID, SULPHURIC 
irvington Smelting & Refining 
Works, Irvington, N. J. 


AERIAL TRAMWAYS 
American Steel & Wire Co., Chi- 
cago and New York. 


AIR COMPRESSORS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Sullivan Machinery Co. 122 8. 
Mich. Ave., Chicago, Ill. 

Ingersoll-Rand Ce., 11 Broadway, 
New Yerk City. 


AUTOMATIC CAR CAGES 
Car-Dumper & Equipment Ce., 
Grand Crossing, Chicago, Ill. 
Connelisvilie Mig. & Mine Supply 
Co., Connellsville, Pa. 
AUTOMATIC FEEDERS, 


GRAVITY 
G. M. Johnson Mfg. Co., Jeannette, 
Pa. 


AUTOMATIC (Mine Doors, 
Truck and Electric 
Switches) 

American Mine Door Co., Canton, 
Ohio. 


AUTOMATIC SWITCH 
THROWERS 


American Mine Door Co., Canten, 


Ohio. 
G. M. Johnson Mfg. Co., Jeannette, 
Pa. 


BATTERIES (Storage, Gas 
Welding, Cutting, Dis- 
solved Acetylene) 

Prest-O-Lite Co., 30 East 42nd St., 
New York City. 


BATTERY SCREENS 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 


BEARINGS (Roller) 
Gyatt Roller Bearing Co., 
son, N 


BELTING (Conveyor, Eleva- 
tor, Transmission) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


BELTING, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


BINS (Coke and Coal) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


BIT SHARPENERS 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 

Ingersoll-Rand Co., 
New York City. 

BLACK DIAMONDS 

R. 8S. Patrick, Sellwood Building, 
Dnluth, Minn. 

BLASTING POWDER 

E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 King S8t., 
Wilmington, Del. 


Harri- 


122 8. 


11 Broadway, 


BLASTING SUPPLIES 


E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 


BLOWERS, CENTRIFUGAL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


BLOWPIPES, Brazing, Car- 
bon Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 


Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 


BOND TERMINALS 
Amer. Mine Door Co., Canton, Ohie. 


BREAKERS (Construction 
and Machinery) 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


BUCKETS (Elevator) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
CABLES 


American Steel & Wire Co., Chicago 
and New York. 

CABLES (Connectors 
Guides) 


American Mine Door Co., Canton, 
Ohio. 


CABLEWAYS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

CAGE (Safety Appliances) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


CAGERS, AUTOMATIC 


Car-Dumper & Equipment Ce., 
Grand Crossing, Chicago, Ill. 
G. M. Johnson Mfg. Co., Jeannette, 


and 


a. 
Mining Safety Device Co., Bowers- 
ton, Ohio. 


CAGES 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

sas mg Johnson Mfg. Co., Jeannette, 
a. 


CAGES (Self-dumping) 


Car-Dumper & Equipment 
Grand Crossing, Chicago, III. 


CAGE STOPS AND LOCKS 


Mining Safety Device Co., Bowers- 
ton, Ohio. 


CARBON AND BORTZ 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

CARBON BURNING AP- 
PARATUS 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

CARBON RODS AND 
PASTE FOR WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

CAR DUMPERS (Rotary) 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, IIl. 


Ce., 


CAR HAULS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ou. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


CAR STOPS (Automatic) 


Car-Dumper & Equipment Ceo., 
Grand Crossing, Chicago, 


CAR WHEEL BEARINGS 


Hyatt Roller Bearing Co., Harri- 
son, a 


CASTINGS 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CHAIN RAIL CAR HAULS 
Johnson Mfg. Co., Jeannette, 
a. 


CHAINS 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, AUTOMOBILE 
ENGINE 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, COAL CUTTING 
Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CHAINS, DRIVE 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, FRONT END 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, IIl. 

Morse Chain Ce., Ithaca, N. Y. 

CHAINS, OILING 


Morse Chain Co., Ithaca, N. Y. 


CHAINS, POWER TRANS- 
MISSION 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, SILENT (Rocker- 
Joint) 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, SLING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, SPROCKET 
WHEEL 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co.. 300 W. Pershing Rd., 

Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHILI MILL SCREENS 
Ludlow-Saylor Wire Co., 608 8B. 
Newstead Ave., St. Lovis, Mo. 

CLAMPS (Trolley) 
Ohio Brass Co., Mansfield, Ohio. 


CLUTCHES 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd.. 

Chicago, IIl. 


COAL CLEANING MaA- 
CHINERY 

Roberts & Schaefer Co., 
Bldg., Chicago, Ill. 


COAL COMPANIES 

General Coal Company, Land Title 
Bidg., Philadelphia, Pa. 

Lehigh Coal & Navigation Ce:, 
Philadelphia, Pa. 

— Neale & Co., Philadelphia, 
a. 


Wrigley 


COAL CRUSHERS 
Connellsville Mfg. & Mine Supply 
Co., Connelisville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


COAL CUTTERS 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

Ingersoll-Rand Ce, 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Sullivan Machinery Co., 122 8. 

Mich. Ave., Chicago, Ill. 


COAL HANDLING MA- 
CHINERY 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 


COAL LOADERS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


COAL MINING MACHIN- 
ERY 


Goodman Mfg Co., Halsted St. and 
48th Pl., Chicago, Ill. 

Ingersoll-Rand Ce., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Sallivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill. 


COAL MINING PLANTS 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 


COAL SCREENS 
Ludlow-Saylor Wire Ce., 608 8. 
Newstead Ave., St. Louis, Me. 


COKE SCREENS 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Me. 


COMPRESSORS, AIR 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


Ingersoll-Rand Co., 11 Breadway, 
New York City. 


COMPRESSORS, MINE CAR 
Ingersoll-Rand Co., 11 Breadway, 
New York City. 


CONCENTRATORS (Table) 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


CONCRETE REINFORCE- 
MENT 


American Steel & Wire Co., Chi- 
eago and New York 


CONDENSERS 


Allis-Chalmers Mfg. Co., Milwaz- 
kee, Wis. 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


CONTROLLERS 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 
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NOT ONLY can you build 
new tanks advantageously 
by welding, but old tanks 
that have given way on the 
bottom or on the crown can 
be repaired and recondi- 
tioned. Linde Methods tell 
you how to replace a bottom 
or a crown by the oxy-acety- 
lene process and Linde 
engineers can give you sug- 
gestions even on design. 


THE MINING CONGRESS JOURNAL 


When is oxygen cheap? 


CHEAPNESS is relative and depends en- 
tirely on how much material, quality and 
service you get for your money. 


Linde Oxygen—for years industry’s stand- 
ard—is sold on a basis of ultimate economy. 
Linde service, which goes with Linde oxygen, 
is designed to give to every customer the 
latest and best information on the use of 
the oxy-acetylene process. Service men, 
engineers, consultants, research men, are con- 
stantly at work and always at your service 
to show the latest methods, new applications 
and greater economies in welding and cutting. 


THE LINDE AIR PRODUCTS COMPANY 


Manufacturers of oxygen, nitrogen, pyrogen, argon and neon 
Producers of helium for scientific purposes 


General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 


37 Plants - 105 Warehouses 


LINDE OXYGEN 
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CONVERTORS, COPPER 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Traylor Engineering & Mfg. Co., 
Allentown, Pa. 


CONVEYOR BEARINGS 


Hyatt Roller Bearing Co., Harri- 
son, N. J. 


CONVEYORS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ill. 


CONVEYORS, BELT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chieago, Ill 

Weller Mfg. Co. -» 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CONVEYORS, CHAIN 
FLIGHT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co. .» 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CONVEYORS, COAL 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt ~~ 300 W. Pershing Rd., 

Chicago, 
Weller 1820-56 N. Kostner 
Ave., Chicago, Ill 


CONVEYORS AND ELEVA- 
TORS 


Milwau- 
958-99 


Allis-Chalmers Mfg. Co., 


kee, Wis. 

The Jeffrey Mfg. 
North 4th St., Columbus, Ohie. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill 


CONVEYORS, PAN OR 
APRON 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, i. 


CONVEYORS, SCREW 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, il. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CORE DRILLING 


H. R. Ameling Prospecting Ce., 
Rolla, Mo. 
Heffman Bros., Punxsutawney, Pa. 


COUPLINGS, FLEXIBLE 


Fawcus Machine Co., Pittsburgh, Pa. 
Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


CROSSINGS AND CROSS- 
OVERS 


Company, 


Central Frog & Switch Co., Cin- 
cinnati, Ohie. 


CRUSHER SCREENS 


Ladlow-Saylor Wire Co., 608 S. 
Newstead Ave., St. Louis, Mo. 


CRUSHERS 


The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 
Mfg. wau- 


CRUSHERS, COAL 
Cennelisville Mfg. Supply 
Ce., Connellsville, 


The ‘Jeffrey Mfg. 958-99 
North 4th 8t., Columbus, Ohie. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Weller M Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Til. 


CRUSHERS, SINGLE & 
DOUBLE ROLL 

The —— Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Link Bele Co., 300 W. Pershing Rd., 
Chicago, Ill. 
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CRUSHING PLANTS, COKE 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CUTTING APPARATUS, 
Oxy-Acetylene, Oxy-Hy- 
drogen 


Oxweld Acetylene _ 30 E. 42nd 
St., New York Cit 

Weller Mfg. Co., 1820. 56 N. Kostner 
Ave., Chicago, Ill. 

DECARBONIZING APPA- 
RATUS 

Oxweld Acetylene Co., 30 E. 
St., New York City. 

DESIGNERS OF PLANTS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

DIAMOND CORE DRILL 
CONTRACTING 

H. R. Ameling Prospecting Ce., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 

DIAMOND DRILLING 
CARBON 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

DIAMONDS, BLACK (See 
Carbon and Bortz) 

R. 8S. Patrick, Sellwood Building, 
Duluth, Minn. 

DOORS, AUTOMATIC MINE 


Mine Door Co., Canton, 


42nd 


ee CRIMPED WIRE 
SCREENS 


Wire Co., 608 S. 
Newstead Ave., St. Louis, Mo. 


DRIFTERS, DRILL 


Ingersoll-Rand 11 Broadway, 
New York City. 


DRILLING, DIAMONDS 
FOR 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


DRILLS, AIR AND STEAM 


Ingersoll-Rand Co., 11 Breadway, 
New York City. 


DRILLS (Blast Hole) 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


DRILLS, CORE 

H. R. Ameling Prospecting Ce., 
Rolla, Mo. 

Hoffman Bros., Punxutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 


DRILLS, ELECTRIC 
Electric Co., Schenectady, 


Ingersoll- 11 Breadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


DRILLS, HAMMER 

Ingersoll-Rand Ce., 11 Breadway, 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, IIl. 


DRILLS (Hand Operated 
Coal 


Ohio Brass Co., Mansfield, Ohie. 


DRILLS, PNEUMATIC 
Ingersoll-Rand Ce. 11 Breadway, 
New York City. 


DRILLS, PROSPECTING 
Ameling Prespecting 


Hoffman Bros., wney, Pa. 
Ingersoll-Rand Co., 11 Broadway, 

New Yerk City. 

Keystone Churn Drill Co., Beaver 

Falls, Pa. 


DRILLS, ROCK 
Diamond Machine Co., Monongahela. 


Pa. 
Electric Ce., Schenectady, 


Ingersoll-Rand So 11 Broadway, 


New York City. 
The Jeffrey Mfg. Company, 958-99 
Columbus, Ohio. 


North 4th St., 
DRILL STEEL SHARPEN- 
ERS 


Ingersoll- 11 Breadway, 
New York City. 

Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, Ill. 

DRIVES, SILENT CHAIN 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Morse Chain Co., Ithaca, N. Y. 

DRUMS (Hoisting, Haulage) 

Connellsville Mfg. & Mine Supply 
Ce., elisville, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

DUMP CARS 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

DYNAMITE 


E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 
Wilmington, Del. 


DYNAMOS 


Allis-Chalmers Mfg. Co., 
kee, Wis. 
Mfg. Ce., 

and Halsted 


Milwau- 
Forty-eighth 
St. 


ELECTRICAL APPARATUS 
Mfg. Co., Milwau- 
General Electric Co., Schenectady, 


ELECTRIC HOISTING 
MACHINERY 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


ELECTRIC LOCOMOTIVES 
ba Electric Co., Schenectady, 


Goodman Mfg. Co., Forty-eighth 
Place and Halsted St., Chicago, 


Il. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Ohio Brass Co., Mansfield, Ohio. 


ELECTRIC MINE SUP- 
PLIES 


ous Electrie Co., Schenectady, 
Ohio Brass Co., Mansfield, Ohie. 


ELECTRIC WIRES AND 
CABLES 


American Steel & Wire Co., Chicago 
and New York. 


ELECTRICAL SUPPLIES 
Cony Electric Co., Schenectady, 


ELEVATORS 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, 


ELEVATORS, BUCKET 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Til. 


ELEVATOR MACHINERY 
The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 
Link- — Co., 300 W. Pershing Rd., 

Chicag Tl. 
Weller i Mte. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


ENGINES, GAS AND GAS- 
OLINE 
Allis-Chalmers Mfg. Co., 


Milwau- 


Ingersoll Rand Ce., 11 Breadway, 
New York City. 

ENGINES (Hoisting and 
Hauling) 

Connelisville Mfg. & Mine Supply 
Ceo., Connellsville, Pa. 
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ENGINES, OIL 
Allis-Chalmers Mfg. 
kee, Wis. 
Ingersoll- Rand Co., 
New York City. 
ENGINES, STEAM 


Mfg. Co., Milwan- 
ee, 


Ingersoll-Rand Co., 11 Broadway 
New York City. 

ENGINEERS 

H. R. Ameling Prospecting Co., 
Rolla, Me. 

EXPLOSIVES 

du Pont Powder Co., The E. lI., 
Wilmington, Del. 

Hercules Powder Ce., 934 King St.. 
Wilmington, Del. 

FAN DRIVES 


Fawcus Machine Co., Pittsburgh, Pa. 


FANS, VENTILATING 


Connellsville Mfg. & Mine Supply 
Ce., Connelisville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


FEEDERS (Crossover, Kick- 


back, Rotary and Dump) 


Mining Safety Device Co., Bowers- 
ton, Ohio. 


Co., Milwau- 
11 Breadway, 


FEEDERS (Hand operated) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

FEEDERS, ORE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 

FEEDERS (Semi-automatic) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

FILTER WIRE CLOTH 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 

FLOTATION MACHINES 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

FLOTATION OILS 

Hercules Powder Co., 934 King 8t., 
Wilmington, Del. 

FLOW METERS 

Electric Co., Schenectady, 


FLUX, WELDING 

Oxweld Acetylene Ceo., 30 E. 42nd 
St., New York City. 

FORGINGS 

Allis-Chalmers 
kee, Wis. 

FROGS AND SWITCHES 

Amer. Mine Door Co., Canton, Ohio. 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

FURNACES, ROASTING 

Allis-Chalmers Mfg. Co., Milwaa 
kee, Wis. 

GAS (Cutting, Welding) 

Prest-O-Lite Co., Inc., 30 E. 42d 
mew York City. 

GAS (Nitrogen, Oxygen) 

Linde Air Products Ce., 30 EB. 42nd 
St., New York City. 

GAUGES, WELDING 

Oxweld Acetylene Sh 30 E. 42nd 
St., New York City 

GEARS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

GEARS, BEVEL 


Fawcus Machine Co., a Pa. 
Foote Bros. Gear M Co., 
215 N. Curtis St., oo; Il. 
The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohie. 


Mfg. Co., Milwan- 
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PATRIG 
CARBON 


for Diamond Core Drilling 


True economy in 
Track Efficiency 


neering. are sure of the reli- 
We supply both. The results to you ot: 
mean more uniform operation, better ability of your Car- 
car distribution, fewer delays, mini- 
| mum traffic congestion, and less equip- } bon source, That 


ment required. 
THE CENTRAL FroG & SwitcH Co. 
CINCINNATI, OHIO 
Safety.First That Lasts 


is why Patrick is 
known as carbon 
headquarters. 


CENTRAL | 


| Duluth, Minnesota, U.S.A. 


Cable Address, Exploring’ Duluth 


KEYSTONE WELL DRILLS for Placer 
Gold Testing, Mineral Prospecting, 
Water and Oil Wells. 

There are fifty styles and sizes for all 
depths from 25 to 3000 ft. Portable or 
traction units, steam or gas drive. 

The Keystone Percussion Core Drill is 
a coring tool operable in connection 
with cable tools, and forms the cheapest 
known method of coring bituminous 
coal, fire clay and materials of equal 
hardness. 

DRILLING FOR PLACER GOLD is a 
200-page book by Walter H. Gardner, 
dedicated to “the hardy men who have 


What do you do when you 
want to disconnect power from carried the Keystone to the edges of 
the trolley line near the work- the world.” aan romance and science 
ing face? Shut down the whole 
mine—or Just a heading or copy awaits you. You will want also 
branch line. the new Keystone Drill catalog. 

It is such a simple matter to KEYSTONE CHURN DRILL CO., 
sectionalize the trolley circuit Beaver Falls, Pa. 
so you can isolate repair sec- 
tions—so you can isolate short 
circuit trouble. 


Our engineers will gladly 
make suggestions for effective 
trolley sectionalizing with O-B 
Section Insulator Switches. 


OHIO BRASS CO. 
MANSFIELD, OHIO 


In Canada 
Dominion Insulator, & Mfg. Co., Limited 
Niagara Falls, Ont. 
119-M. 
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GEARS, REDUCTION 
Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


GEARS, HERRINGBONE 

Fawcus Machine Co., Pittsburgh, Pa 

Foote Bros. Gear & Machine Ceo., 
215 N. Curtis St.. Chicago, Ill. 


GEARS, SILENT CHAIN 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., 


GEARS, SPUR 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


GEARS, WORM 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis S8t., Chicago, Ill. 

Jeffrey Mfg. Uo., 958 N. Fourth St., 
Columbus, Ohio. 


GEARS, WORM WHEELS 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros., Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


GENERATORS AND GEN- 
ERATING SETS 
Allis-Chaimers Mfg. Co., 

kee, Wis. 
Geodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Il. 


GENERATORS, ACETY- 
LENE 

Oxweld Acetylene Co., 30 E. 
St., New York City. 


GLOVES, ASBESTOS 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


GOGGLES, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


HANGERS (insulated Trol- 
le 

Co., Mansfield, Ohie. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


HEADLIGHTS, ARC AND 


INCANDESCENT 

Goodman Mfg. Co., Halsted St. and 
48th PL, Chicago, ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 


HERRINGBONE GEAR 
DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


HOIST DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


HOISTS 

American Steel & Wire Co., Chicago 
and New York. 

Ingersoll-Rand Co., 
New York City. 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 


HOISTS, AIR 
Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 


HOISTS, ELECTRIC 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 

Connellsville Mfg. & Mine Supply 
Ce., Connelisville, Pa. 

Diamond Machine Co., Monongahela, 


Ithaca. N. Y. 


Milwau- 


42nd 


11 Broadway, 
122 8. 


122 8. 


Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, IL 


HOISTS, PORTABLE 

Ingersoll-Rand Ce., 11 Broadway 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill 


HOISTS, STEAM 
Mfg. Co., Milwau- 


Wis. 
Conecnaville Mfg. & Mine Supply 
Co., Connelisvilie, Pa. 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


THE MINING CONGRESS JOURNAL 


HOISTS (Room and Gather- 


ing) 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


HOISTING ROPES 


Connellsville Mfg. & Mine Suppl) 
Ce., Connellsville, Pa. 


HOSE, AIR AND STEAM 


Ingersoll-Rand 11 Broadway, 
New York City. 


HOSE, WELDING 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


INSULATORS, FEEDER 
WIRE 


Ohio Brass Co., Mansfield, Ohie. 


INSULATORS, SECTION 
Amer. Mine Door Co., Canton, Ohio. 
Ohio Brass Co., Mansfield, Ohio. 


INSULATORS (Porcelain) 
Ohio Brass Co., Mansfield, Ohie. 


INSULATORS (Third Rail) 
Ohio Brass Co., Mansfield, Ohio. 


INSULATORS (Trolley) 

Electric Co., Schenectady, 

Ohio Brass Co., Mansfield, Ohie. 

INSULATED WIRE AND 
CABLE 

American Steel 


cago, 
ey Sons, John A., Trenton, 
N. J. 


& Wire Ce., Chi- 


KILNS (Rotary) 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

LAMPS, ARC AND INCAN- 


DESCENT 
Electric Co., Schenectady, 


Milwau- 


LEAD BURNING APPARA- 
TUS, Oxy-Acetylene, Oxy- 
City Gas 

Oxweld Acetylene Co., 
St., New York City. 


LOADERS (Mine Car) 


Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, ID. 


LOADERS, PORTABLE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


LOADING BOOMS 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago. Ill. 
Roberts & Schaefer Co., 
Bldg., Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


LOADING MACHINES 
Connellsville Mfg. & Mine Supply 
Co., Connellsville. Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, 


LOCOMOTIVES, ELECTRIC 
General Electric Co., Schenectady. 


N. Y. 

Goodman Mfg. Co., Halsted St. and 
48th PL, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


LOCOMOTIVES, RACK 
RAIL 


Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 


LOCOMOTIVES, STORAGE 
BATTERY 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago. Tl. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


30 E. 42nd 


Wrigley 


MACHINERY, TRANSMIS- 
SION (Power) 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 


Morse Chain Co., Ithaca, N. Y. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 

MANIFOLDS, OXYGEN 

Oxweld Acetylene Ce., 30 E. 42nd 
St., New York City. 


MILLS, ROD & BALL 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


MILLS, STAMP 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


MINE CAR BEARINGS 


Hyatt Roller Bearing Co., Harri- 
son, N. J. 


Milwau- 


MINE DOORS, AUTOMATIC 
— Mine Door Ce., Canton, 


MINING & METALLURGI- 
CAL MACHINERY 

Mfg. Co., Milwau- 
kee, Wis. 


MINING EQUIPMENT 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 
{Ingersoll-Rand Co., 11 Breadway, 


New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Weller Mfg. Co., 1820-56 N. Kostner 

Ave., Chicago, Ill. 


MINING MACHINES 


Mfg. Co., Forty-eighth 
nd Halsted St., Chicago, 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINES (Elec- 
tric) 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINERY 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-9 
North 4th St., Columbus, Ohio. 


MINE SIGNALS 


American Mine Door Co., Canton, 
Ohio. 

MOTORS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Goodman Mfg. Co., Halsted St. and 
48th Pl, Chicago, Ill. 


NITROGEN GAS 


Linde Air Products, 30 East 42nd 
St., New York City. 


ORE, BUYERS AND SEL! 
ERS OF 


Irvington Smelting & Refininy 
Works, Irvington, N. J 


Phelps-Dodge Corporation, 
fork City. 

OXYGEN GAS 

Linde Air Products, 30 East 42nd 
St., New York City. 

OXY-ACETYLENE APPA- 
RATUS and SUPPLIES 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

PATENT ATTORNEY 

John Boyle, Jr., Ouray Bldg.. 
ington, D 


PERMISSIBLES, Explosives 


New 


Wash 


du Pont Powder Co., The E. L., 
Wilmington, Del. 
Hercules Powder Co., Wilmington, 


Del. 
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PICKING TABLES 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd. 


Chicago. Ill. 
Roberts & Schaefer Co., Wrigley 


Bldg., Chicago, Ill. 


PIPE (Wood) 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


PNEUMATIC TOOL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


POWDER, BLASTING 


E. I. du Pont de Nemours & Ce., 
Inc., Wilmington, Delaware. 


Hercules Powder Co., 934 King St., 
Wilmington, Del. 


POWER TRANSMISSION 
MACHINERY 

Allis-Chalmers Mfg. Ce., 
kee, Wis. 

Link-Belt Co., 300 W. Pershing Réd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


Milwas- 


PREHEATING APPARA- 
TUS 


Oxweld Acetylene Ce., 30 E. 42né 
St., New York City. 


PROSPECTIVE DRILLS 


H. R. Ameling Prospecting Ce., 
Rolla, Mo. 


Hoffman Bros., Punxsutawney, Pa. 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PULLEYS 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


PULVERIZER SCREENS 


Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 


PULVERIZERS, COAL AND 
COKE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 


PUMPS, AIR LIFT 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PUMPS, CENTRIFUGAL 

Allis-Chalmers Mfg. Co., Milwau- 
ee, Wis. 

Ansose Pump & Mfg. Co., Aurora, 

Ingersoll-Rand Co. (A. 8. Cameren 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, MINE 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


Pump & Mfg. 


Milwaa- 
Co., Aurora, 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Co. (A. 8. Cameren 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS (Electric) 


Allis-Chalmers Mfg. Co., 
kee, Wis. 
a Pump & Mfg. Co., Aurora, 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS (Gathering or Dip) 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


PUMPS, PNEUMATIC AIR 
LIFT 


Ingersoll-Rand Co., 11 
New York City. 


Broadway, 


=a 4 
E 
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ROCK DUSTING 


in the most thorough and efficient manner is rapidly ac- 
complished with 


MINE 
“Che Lesrabon DUSTING 
MACHINE 
due to its positive feed, large capacity, high velocity of discharge 
and the peculiar construction of the nozzle. 
Unvarying good performance in actual rock dusting practice for 


several months past has proven it a finished product and not 
an experiment. 


Our new bulletin gives the details. 


DIAMOND MACHINE COMPANY 
Monongahela, Pa. 


Selling Agents: Cooke-Wilson Electric Supply Company 
Pittsburgh, Pa., Athens, Ohio, Charleston, W. Va 


New Production Records 


HOWING notable achievements in the 

operations of Hatton, Brown & Co., Ports- 
mouth By-Product Coke Co., and scores of 
others. 

How the problem of the low seam is suc- 
cessfully met without decreasing production— 
how to gain 10 to 25 cu. ft. capacity per car 
without changing width or length—how these 
firms cut the cost of equipment and reduced 
shop expense for rebuilt cars—how individu- 
ally designed cars built on the great Enterprise 
Large Capacity Low-Type plan perform in 
actual practice. 


Free on Request 


Full details of accomplishments in the oper- 
ations of modern mining companies, replete 
with tonnage-gain figures, and plans for cost 
cutting that can be readily adapted in your 
own operation. 

A monthly report of the notable production 
achievements in the coal industry, sent free on 
request of any executive. Ask for the last 
issue, the brochure showing how 200 cars do 
the work of 220. No obligation, of course 
Address our nearest plant 


ENTERPRISE 
WHEEL & CAR CORPORATION 


Bristol, Va. Huntington, W. Va. 


Automatic 
O Feeding 
Systems 


Include machines for all conditions 
found at any mine. Send us your 
problems and let us show you our 
method of economically handling your 
cars. 


The Mining Safety Device Co. 


Bowerston, Ohio 


The Connellsville Manufacturing wal 


Mine Supply Company 


Connellsville, Pa. 


If you need any cost reducing 
mine equipment, write us. 


The Cage, Hoist and Fan Builder 


Use Fawcus Herring- 
bone Gear Drives for 
driving your hoists, 
fans, conveyors, pick- 
ing tables, pumps and 
compressors. They 
save 25% to 50% in 
maintenance and op- 
erating costs. 

FAWCUS MACHINE CO. 

PITTSBURGH, PA. 
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PUMPS, POWER 

Cennelisville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, SAND 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, STEAM 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, VACUUM 


QUARRYING. ‘MACHINERY 
Ingersoll-Rand Ce., 11 Breadway, 
New Yerk City. 


RAIL BONDS 

American Steel & Wire Ce., Chi- 
eage and New York. 

@hie Brass Co., Mansfield, Ohic. 

RAILWAY SUPPLIES 

Ohie Brass Co., Mansfield, O 

REGULATORS, Welding, 
Compressed Gas 

Oxweld Acetylene - 30 E. 42nd 
8t., New York City 

REK-TANG ROLLED SLOT 
SCREENS 

Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 

RETARDERS 

Mining Safety Device Co., Bowers- 
ton, Ohio. 


RIDDLE WIRE CLOTH 
Ludlow-Saylor Wire Ce., 608 8. 
Newstead Ave., St. Louis, Me. 
ROCK-DISPOSAL EQUIP- 

MENT 
Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 


ROCK DRILLS 
Ingersell-Rand Co., 11 Breadway, 
New York City. 
ROCK DUSTING 
MACHINES 
Machine Co., Monongahela, 
a. 


RODS, WELDING 
Oxweld Acetylene Ce., 30 E. 
St., New York City. 


ROLLER BEARINGS 
Hyatt Roller Bearing Co., 
sen, N. J. 


ROLLS (Crushing) 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


ROPE 


American Steel & Wire Co., Chicago 
and New York. 


ROPE, TRANSMISSION 

American Steel & Wire Ce., Chi- 
cago and New York. 

Sons, John A., Trenten, 


42nd 


Harri- 


ROPE, WIRE 

American Steel & Wire Ce., Chi- 
cago and New York. 

Sons, John A., Trenton, 


ROTARY DUMPS 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 


SAFETY APPLIANCES, 
MINE 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

SAFETY HORN CAR 
STOPS 

Johnson Mfg. Co., Jeannette, 
2. 


SCRAPER LOADERS 
Goodman Mfg Co., Halsted St. and 
48th Place, Chicago, tl. 
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SCREEN WIRE CLOTH 
Ludlow-Saylor Wire Co., 608 8S 
Newstead Ave., St. Louis, Mo. 


SCREENS, HORIZONTAL 

Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 

SCREENS, REVOLVING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

SCREENS, SHAKER 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

SCREENS AND PERFO- 
RATED SHEETING 

Mfg. Ce., Milwau- 

Weller ba Mfg. Co., 1820-56 N. Kestner 
Ave., Chicago, Ill. 

SHARPENERS, DRILL 

Ingersoll-Rand Co., 11 Breadway, 
New York City. 

Sullivan Machinery Co., 122 8S. 
Mich. Ave., Chicago, IIl. 

SHORT WALL ANCHORS 


Amer. Mine Door Co., Canton, Ohio. 
SIEVE WIRE CLOTH 


Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Me. 

SIGNS (Mine) 

Stonehouse Signs, Inc., 842 Larimer 
St., Denver, Cele. 

SILENT CHAINS 

Foote Bros. Gear & Machine Co., 


215 N. Curtis St., Chicage, Ill. 
SINKERS, ROCK DRILL 


Ingersoll-Rand Co., 11 Breadway, 
New York City. 

SKIPS 

Allis-Chalmers Mfg. Ce., Milwau- 
kee, Wis. 


Connelisvilie Mfg. & Mine Supply 
Ce., Conn ie, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., pee N. Kostner 
Ave., Chicago, Ill 

SKIP LOADING EQUIP- 
MENT 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, III. 


SMELTERS 
Irvington Smelting & Refining 
Works, Irvingten, N. J. 


SPECIAL MACHINERY 

Fawcus Machine Co., Pittsburgh, Pa. 

SPEED REDUCERS 

Weller Mfg. Co., 1820-66 N. Kostner 
Ave., Chicago, Ill. 

SPEED REDUCERS, 
TRIPLE 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 

SPEED REDUCERS, 
DOUBLE 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 

SPEED REDUCERS, 
SINGLE 

Fawcus Machine Co., Pittsburgh, Pa. 

SPLICE, CABLE 

Mine Deor Ce., Canten, 


Ohio Brass Ce., Mansfield, Ohio. 


SPLICE, INSULATOR 
— Mine Door Co., Canten, 


SPLICE, TROLLEY WIRE 
Electric Co., Schenectady, 
Ohio Brass Co., Mansfield, Ohio. 
SPLICERS, TROLLEY 
Amer. Mine Door Co., Canton, Ohio. 


SPROCKETS 
Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, III. 


SPROCKETS, COMPEN- 
SATING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 


Morse Chain Co., Ithaca, N. Y. 


SPROCKETS, SILENT 
CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain 


Ithaca, N. Y. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Til. 


SPROCKETS, SPRING 
Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


SPUR GEAR DRIVES 
Fawcus Machine Co., Pittsburgh, Pa. 


SPUR REDUCERS 
Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


STAMP MILL SCREENS 
Ludlow-Saylor Wire Co., 608 8S. 
Newstead Ave., St. Louis, Mo. 


STEEL, ALLOY 
Central Steel Co., Massillon, Ohie. 


STEEL, HIGH FINISH 
SHEET 

Central Steel Co., Massillon, Ohio. 

STEEL, HOLLOW & SOLID 
DRILL 


Ingersoll-Rand Co., 11 Breadway, 
New York City. 

STEEL, REINFORCING 

Mine Door Ce., Canten, 

STEEL, STRIP 

Central Steel Co., Massillon, Ohie. 


STOPERS, ROCK DRILL 

Ingersoll-Rand Co., 11 Breadway, 
New York City. 

STORAGE BATTERY 
LOCOMOTIVES 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
SWITCHBOARDS, POWER 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

SWITCHES (Disconnecting 
and Electric) 

Cane Electric Co., Schenectady, 


SWITCHES AND FROGS, 
TROLLEY 

Mine Doer Ce., Canton, 

Central Frog & Switch Co., Cincin- 


nati, 
Ohio Brass o Mansfield, Ohie. 


TIES, (Steel, Mine) 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 

TIMBER PRESERVING 
EQUIPMENT 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

TIPPLES 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


TIPPLE EQUIPMENT | 

Car - Dump 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago. Ill. 

Roberts & Schaefer Co., 
Bldg., Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


TORCHES, Brazing, Carbon 
Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 


Oxweld Acetylene Co., 
St., New York City. 


TRACKS, PORTABLE, 
RAIL, ETC. 
Central Frog & Switch Co., Cincin- 


nati, Ohio. 
West re Rail Co., Hunting- 


ton, 
TRACK, (Portable, Assem- 
bled and Unassembled, 
Riveted or Bolted), 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 


Wrigley 


30 E. 42nd 
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TRACK SUPPLIES 

Central Frog & Switch Ce., Cincin- 
nati, Ohio. 

TRANSFORMERS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, is. 

TRANSMISSION, SILENT 
CHAIN 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ill. 


Morse Chain Co., Ithaca, N. Y. 


TROLLEY FROGS 
Ohio Brass Co., Mansfield, Qhic. 


TROLLEY (Hangers and 
Clamps) 

General Electric Co., Schenectady, 

Ohic Brass Co., Mansfield, Ohio. 

TROLLEY MATERIAL, 


OVERHEAD 
Ohio Brass Ce., Ohie. 


TROLLEY WHEELS AND 
HARPS 

Goodman Mfg. Ce., Halsted St. and 
48th Pl., Chicago, Ill. 


Ohio Brass Ce., Mansfield, Ohie. 


TRUCKS, WELDER’S 
Oxweld Acetylene Ce., 30 E. 
St., New York City. 


TURBINES, 
Allis-Chalme Milwas- 
kee, Wis. 


TURBINES, 
Allis-Chalmers Mfg. 
kee, Wis. 
VALVES 
Ohio Brass Co., Mansfield, Ohie. 


VALVES, Back Pressure, 
Pressure Reducing 

Oxweld Acetylene Co., 30 BE. 42nd 
St., New York City. 


WAGON LOADERS 


Milwen 


Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, tll. 


WASHERIES 
Allis-Chalmers Mfg. Ce., Milwae 


kee, Wis. 
Link-Belt Co., 30@ W. Pershing Rd. 
Chicago, Ill. 


WASHER SCREENS 

Ludlew-Sayler Wire Co., 608 8. 
Newstead Ave., St. Leuis, Me. 

WELDING and CUTTING 
APPARATUS, Ete. (Oxy- 
Acetylene) 

Oxweld Acetylene Co., 30 EB. 43nd 
St., New York City. 

WELDING APPARATUS, 
ELECTRIC ARC 

Ohio Brass Co., Mansfield, Ohie. 


WELDING GAS 

Prest-O-Lite Co., Inc., 30 E. 42nd 
St., New York City. 

WELDING SUPPLIES 

Oxweld Acetylene Co., 30 EB. 42nd 
St., New York City. 

WIRE AND CABLE 

American Steel & Wire Co., Chi- 


cago and New York. 
The John A., Tren- 


WIRE CLOTH 
Ludlow-Saylor Wire Co., 608 8S. 
Newstead Ave., St. Louis, Mo. 


WIRE ROPE FITTINGS 

American Steel & Wire Co., Chi- 
cago and New Yo 

WIRE SCREENS 

Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 


WIRE, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


WORM GEAR DRIVES 
Fawcus Machine Co., Pittsburgh, Pa. 


= 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Celumbus, Ohie. 
Link-Belt Co., 300 W. Pershing Rd., 
| 
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THE LEHIGH COAL AND 
NAVIGATION COMPANY 


437 CHESTNUT STREET 


Miners For Over 
and a 
Shippers Century 
1820 ANTHRACITE 1926 


“The Best Since 1820” 


PHILADELPHIA, PENNSYLVANIA 


CORE DRILLING 


H. R. AMELING PROSPECTING 
COMPANY, INC. 


Diamond Drill Contractors 


20 Years’ Continuous Service 
Not a Dissatisfied Customer 


ROLLA, MISSOURI 


liome: State Geologic Survey, Missouri School of 
Mines 


No shafts, no gear, no 
friction. Will crush with 1 
h. p. as much as 10 h. p. will 
crush with stamps. 

5-ton mill, % h. p., $225; 
10-ton mill, $475; 35-ton 
mill, $950. Up to 500 tons 
per day. 


ELLIS BALL-CHILI MILL 


ELLIS MILL COMPANY 


OFFICE: 147 PROSPECT AVENUE 
Show Room: 153 Stillman St. (near 3d and Bryant) 


SAN FRANCISCO, CALIF. 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


HOFFMAN: BR®S -DRILLING:CO. 


PUNXSUTAWNEY, PA. 


DIAMOND CORE:-DRILLING 


CONTRACTORS 
PROSPECTING FOR ANY MINERAL. MORE THAN 20 
YEARS EXPERIENCE. SATISFACTION GUARANTEED 


DIAMOND CORE DRILLING 
CONTRACTORS 


Testing Coal, Clays, and All Mineral Properties 
Large Capacity Drills --- Gasoline Outfits 


Foundation Testing 
MOTT CORE DRILLING CO. 
R-P Bldg. HUNTINGTON, W. VA. 


American 
Continuous 
Filters 


Handle— 

Two or more products 
itm simultaneously. 

Fast settling materials 
Without mechanical agi- 
tation. 

Concentrates of all 
kinds, often direct from 
flotation machines. 

Blast furnace flue dust. 

Slimes — cyanide, elec- 
trolytic, ete. 


For problems not adaptable to Filters, the United Filter Press, 
the American, we have the and the Sweetland Thickener. 
Sweetland and Kelly Pressure 


UNITED FILTERS CORPORATION 


{ HAZLETON PENNA. 
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OFFICERS 


Hugh Shirkie, President 

E. L. Doheny, First Vice-President 
Wm. H. Lindsey, Second Vice-President 
Robert E. Tally, Third Vice-President 
J. F. Callbreath, Secretary 


DIVISION STAFF 
George H. Bailey, Counsel 
M. W. Kriegh, Taz Division 
i? Henry Mace Payne, Consulting Engineer 
H. Pullman, Publicity Department 
E R. Coombes, Asst. to Secretary 


DIRECTORS 
Bulkeley Wells, San Francisco, Calif. 
Sidney J. Jennings, New York, N. Y. 
S. Pemberton, Hutchinson, Philadelphia, Pa. 
George B. Harrington, Chicago, Ll. 
Wm. H. Lindsey, Nashville, Tenn. 
A G. Bradley, Dundon, W. Va. 
. J. Loring, Los Angeles, Calif. 
E: W. Seaman, Chicago, IIl. 
E. L. Doheny, New York, N. Y. 
Hugh Shirkie, Terre Haute, Ind. 
Stanly Easton, Kellogg, Idaho. 
L. S. Cates, Salt Lake City, Utah. 
Robert E. Tally, Clarkdale, Ariz. 
EXECUTIVE COMMITTEE 
H. W. Seaman Hugh Shirkie 
George B. Harrington 


WESTERN DIVISION 
BOARD OF GOVERNORS 

Jesse F. McDonald, Denver Colo., Chairman o/ 
the Division. 

M. B. Tomblin, 487 State Office Bldg., Denver, 
Colo., Secretary of the Division. 

Arizona—Robert E. Tally, United Verde Copper 
Co., Jerome, Ariz.; W. B. Gohring, 419 Heard 
Building, Phoenix, Ariz. 

California—Robert I. Kerr, 509 United Bank & 
Trust Co. Bldg., 625 Market St., San Francisco, 
P. C. Knapp, Natomas Co. of Calif., San Fran- 
cisco. 

Colorado—Jesse F. McDonald, Denver, Colo.; M. 
B. Tomblin, 437 State Office Building, Denver, 


Colo. 
Idaho—A. P. Ramstedt, Wallace, Idaho; Ravenel 
— Idaho Mining Association, Wallace, 
0. 
Nevada—Henry M. Rives, Nevada Mine Opera- 
tors’ Assn., Reno, Nev. 


- New Mezico—John M. Sully, Chino Copper Co., 


Hurley, N. M.; Jos. Woodbury, New Mexico 
The American Mining Congress, Silver 
ity, N. 

M. Betts, Cornucopia Mining Co., 
Cornucopia, Oreg. 

South Dakota—.B. C. Yates, Homestake Mining 
Co., | ea S. Dak. 

Utah S. Rood, Utah Apex Mining Co., Bing- 
ham, ‘Geen: A. G. Mackenzie, 212 Kearns Build- 
ing, Salt Lake City, Utah. 

Washington—Raymond Guyer, Symons Building, 
Spokane, Wash. 


SOUTHERN DIVISION 
BOARD OF GOVERNORS 

Cc. J. Griffith, Arkansas Central Power Co., Little 
Rock, Ark., Chairman of the Division. 

H. B. Flowers, New Orleans Public Service, Inc., 
New Orleans, La. 

Howard I. Young, American Zinc Company of 
Tennessee, Mascot, Tenn. 

I. N. Day, Dawson Springs, Ky. 

W. H. Smith, Sec’y-Mgr., Chamber of Commerce, 
Laurel, Miss. 

. L. Davidson, Secy., Alabama Mining Institute, 
Birmingham, Ala. 

C. G. Memminger (Florida) Pres., Coronet Phos- 
phate Co., Asheville, N. C. 

J. M. Mallory, Industrial Agent, Central of Geor- 
gia Rwy., Savannah, Ga. 

E. L. Hertzog, Cherokee Mining Co., Spartanburg, 


S. C. 

Dr. A. F. Greaves-Walker, Dean, School of 
Ceramics, Raleigh, N. C. 

C. W. Johnson, Manager, The Virginia Smelting 
Co., West Norfolk, Va. 

J. G. Bradley, Elk River Coal & Lumber Co., 
Dundon, W. Va. 

S. J. Ballinger, San Antonio Public Service Co., 
San Antonio, Tex. 

Prof. E. E. Tourtelotte, Pres., School of Mines, 
Wilburton, Okla. 


MANUFACTURERS DIVISION 
OFFICERS 


Honorary Chairman 
N. S. Greensfelder, Hercules Powder Co., Wil- 
mington, Del. 
Chairman 
J. C. Wilson, Ohio Brass Co., Mansfield, Ohio 
Vice-Chairmen 
H. K. Porter, Hyatt Roller Bearing Co., Harri 
son, N. J. 
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American Mining Congress 


OFFICERS AND COMMITTEES, 1926 


Cc. L. Herbster, Hockensmith Wheel & Mine Car 
Lo., Penn, Pa. 

H. A. Buzby, Keystone Lubricating Co., Phila- 
delphia, Pa. 

Members 

American Car & Foundry Co., 165 Broadway, 
New York City. H. C. Wick. 

Atlas Powder Co., Wilmington Del. G. S. Scott. 

Automatic Reclosing Circuit Breaker Co., Colum- 
bus, Ohio. C. M. Hickle. 

Carnegie Steel Co., Pittsburgh, Pa. R. L. Twit- 
chell. 

Central Frog & Switch Co., Cincinnati, Ohio. 
E. R. Heitzmann. 

Cutler-Hammer Mfg. Co., Milwaukee, Wisc. G. 
S. Crane. 

Dravo-Doyle Co., Dravo Bldg., Pittsburgh, Pa. 
E. F. Austin. 

E. I. du Pont de Nemours & Co., Inc., Wilming- 
ton, Del. E. F. Carley. 

Edison Storage Battery Co., Orange, N. J. G. E. 
Stringfellow. 

Electric Railway Equipment Co., Cincinnati, 
Ohio. A. L. Johnston. 

Enterprise Wheel Car Corp., Bristol, Va.- 
Tenn., C. P. Daniel. 

General Electric Co., Schenectady, N. Y. L. W. 


Shugg. 

Hendrick Mfg. Co., Carbondale, Pa. H. S. Lee. 

Hercules Powder Co., Wilmington, Del. N. S. 
Greensfelder. 

Hockensmith Wheel & Mine Car Co., Penn, Pa. 
Cc. L. Herbster. 

Robt. Holmes & Bros., Inc., Danville, Ill. Grant 
Holmes, Pres. 

Hyatt Roller Bearing Co., Newark, N. J. H. K. 
Porter. 

Keystone Consolidated Publishing Co. Ralph C. 
Becker, 10th Ave. at 86th St., New York City. 

Keystone Lubricating Co., Philadelphia, Pa. 
H. A. Buzby. 

Link-Belt Co., Chicago, Ill. W. W. Sayers. 

—- -Saylor Wire Co., St. Louis, Mo. Duncan 

eier. 

Mancha Storage Battery Locomotive Co., St. 
Louis, Mo. Raymond Mancha. 

Myers-Whaley Co., Knoxville, Tenn. Wm. A. 
Whaley. 

Morse Chain Co., Ithaca, N. Y. C. L. Saunders. 

National Carbon Co., Inc., 30 E. 42d St., New 
York City. E. A. Williford. 

Ohio Brass Co., Mansfield, Ohio. J. C. Wilson. 

Phillips Mine & Mill Supply Co., Pittsburgh, Pa. 
J. Milton Duff. 

Roberts & Schaefer Co., Wrigley Bldg., Chicago, 
Ill. Col. W. R. Roberts, Pres. 

John A. Roebling’s Sons Co., Trenton, N. J. 
F. J. Maple. 

Southern Wheel Co., St. Louis, Mo. F. C. Turner, 
Vice-Pres., 1308 Keystone Bldg., Pittsburgh, Pa. 

Streeter-Amet Weighing & Recording Co., Chi- 
cago, Ill. H. F. Reck. 

Timken Roller Bearing Co., Canton, Ohio. E. R. 
Phillips. 

W. S. Tyler Co., Cleveland, Ohio. M. P. Rey- 


nolds. 

Watt Car & Wheel Co., Barnesville, Ohio. H. H. 
Watt. 

Weir Kilby Corpn., Cincinnati, Ohio. J. K. Lans- 
downe. 

Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. P. H. Grunnagle. 


TAX DIVISION 
GENERAL TAX COMMITTEE 
Paul Armitage, Chairman 
233 Broadway, New York, N. Y. 
Geo. E. Holmes, Vice-Chairman 
15 William St., New York, N. Y. 
R. C. Allen, Hanna Building, Cleveland, Ohio. 
A. Scott Thompson, Miami, Okla. 
Gower, 20 Exchange Place, New York, 
R. V. Norris, 520 Second National Bank Bldg., 
Wilkes-Barre, Pa. 
J. C. Dick, 511 Newhouse Bldg., Salt Lake City, 
Utah. 
A. P. Ramstedt, Wallace, Idaho. 
E. L. Doheny, 120 Broadway, New York City. 
T. O. McGrath, Bisbee, Ariz. 
Robt. N. Miller, Southern Bldg., Washington, D.C. 
H. B. Fernald, 50 Broad St., New York City. 
T. T. Brewster, Federal Res. Bank Bldg., St. 
Louis Mo. 
Wm. N. Davis, Bartlesville. Okla. 


STANDARDIZATION DIVISION 
Metal and Coal Mining Branches 
COAL MINING BRANCH 
General Committee 
Colonel Warren R. Roberts (Chairman), Pres., 
oe & Schaefer Co., Wrigley Bldg., Chicago, 


R. L. Adams, Chf. Engr., Old Ben Coal Corpn., 
Christopher, 

D. J. Carroll, Chicago. Wilmington & Franklin 
Coal Co., 332 South Michigan Ave., Chicago, IIl. 

A. B. Kiser. Supt. of Elec. Equipment, Pittsburgh 
Coal Co., Pittsburgh, Pa. 
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J. A. Malady, Master Mech. & Elec. Engr., Hill- 
man Coal & Coke Co., 2307 First Natl Bank 
Bidg., Pittsburgh, Pa. 

James Needham, Genl. Supt. of Mines, St. Paul 
Coal Co., 1868 Fullerton Ave., Chicago, Ill 

Fred Norman, Chf. Engr., Allegheny River Min- 
ing Co., Kittanning, Pa. 

F. L. Stone, Industrial Engr. Dept., General 
Electric Co., Schenectady, N. Y. 

C. H. Trik, Sales and Mine Ventilation Engr., 
Jeffrey Mfg. Co., Columbus, Ohio. 


Underground Transportation 
Fred Norman, Chairman 
MAIN COMMITTEE 

Fred Norman (Chairman), Chf. Engr., Allegheny 
Rivers Mining Co., Kittanning, Pa. 

Frank S. Barks, Pres., Lincoln Steel and Forge 
Co., St. Louis, Mo. 

Graham Bright, Cons. Engr., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bldg., 
Pittsburgh, Pa. 

Jos. Bryan, Salesman, General Electric Co., 586 
Smithfield St., Pittsburgh, Pa. 

John T. Cherry, Genl. Supt., B. F. Berry Coal 
Co., Standard, Ill. 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. _Ehle, Mgr., Domestic Sales, Baldwin Loco- 
motive Works, 500 N. Broad St., Philadelphia, 


Pa. 

W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

Robert J. Forester, Supt., Paradise Coal Co., Du 
Quoin, IL 

J. B. Forrester, Chf. Engr., United States Fuel 
Co., Hiawatha, Utah. 

D. F. Lepley, Pres. & Genl. Mgr., Connellsville 
Mfg. and Supply Co., Connellsville, Pa. 

J. D. Martin, Genl. Supt. of Coal Mines, Virginia 
Iron, Coal & Coke Co., Payne Bldg., Roanoke, 


Va. 

Charles M. Means, Cons. Engr., Charles M. Means 
Company, 447 Oliver Bldg., Pittsburgh, Pa. 

James Milliken, Pres., Pittsburgh Testing Labora- 
tory, P. O. Box 1115, ee Pa. 

T. A. Parker, 407 Olive St., St. Louis, Mo. 

Chas. H. Partington, Chief Engr., Cincinnati 
Frog & Switch Co., Cincinnati, Ohio. 

H. K. Porter, Car & Truck Dept., Hyatt Roller 
Bearing Co., Newark, N. 

Shapter, Commercial Engr., Industrial 
Dept., General Electric Co., Erie, Pa. 

E. A. Watters, Genl. Supt., Hick Coal Companies, 
Box 405, Leechburg, Pa. 

Cc. E. Watts, Mech. Engr., Berwind White Coal 
Mining Co., Windber, Pa. 


SUB-COMMITTEE NO. 1—COAL MINB CAR DESIGN AND 
CONSTRUCTION 


Arthur Neale (Chairman), Ass’t. Genl. Mgr. of 
Mines, Pittsburgh Coal Co., 1018 Oliver Bldg., 
Pittsburgh, Pa. 

H. M. Estabrook, Standard Steel Car Co., Frick 
Bldg., Pittsburgh, Pa. 

. L. Herbster, Vice-Pres., Hockensmith Wheel 
& Mine Car Co., Penn, Pa. 

R. L. Kingsland, Genl. Supt., Power & Mechanical 
Dept., Consolidation Coal Co., Fairmont, W. Va. 
James Milliken, Pres., Pittsburgh Testing Labora- 

tory, P. O. Box 1115, Pittsburgh, Pa. 

W. C. Sanders, Rwy. Equipment Engr., Timken 
Roller Bearing Co., Canton, Ohio. 

C. E. Watts, Mech. Engr., Berwind White Coal 
Mining Co., Windber, Pa. 

Victor Willoughby, Gen. Mech. Engr., Amer. Car 
& Foundry Co., 165 Broadway, New York City. 

C. K. Witmer, Master Mechanic, Westmoreland 
Coal Co., Irwin, Pa. 

SECTIONAL COMMITTEE ON TYPES OF HAND BRAKBS 

R. H. Kudlich (Chairman), U.S. Bureau of Mines, 
Washington, D. C. 

Thos. G. Fear, Genl. Supt., Inland Collieries Co., 
Indianola, Pa. 

Wm. J. Hill, Senior Mine Inspector, Travelers 
Insurance Co., 1103 Commonwealth Bldg., Pitts- 
burgh, Pa. 

W. H. Robinson, Chf. Inspector, The Associated 
Companies, 207 Fulton Bldg., Pittsburgh, Pa. 
SECTIONAL COMMITTEE ON MINE CAR WHESLS 
. Kk. Witmer (Chairman), Master Mechanic, 
Westmoreland Coal Co., Irwin, Pa. 

W. E. Farrell, Pres., Easton Car and Construc- 
tion Co., Easton, Pa. 

John M. Lewis, Chf. Engr., Houston Coal and 
Coke Co., 1532 Union Trust Bldg., Cincinnati, O. 

Arthur Neale, Asst. Genl. Mgr. of Mines, Pitts- 
burgh Coal Co., 1018 Oliver Bldg., Pittsburgh. 


Pa. 
Ceci] W. Smith, Chf. Engr., Illinois Coal Corpn., 
1380 Old Colony Bldg., Chicago, IIl. 
W. G. Srodes, Supt., Coal and Coke Dept., She- 
nango Furnace Co., Ligonier, Pa. 
SUB-COMMITTEB NO, 2—MINE TRACKS AND SIGNALS 
Chas. H. Partington (Chairman), Chief Engineer, 


The Cincinnati Frog & Switch Co., Cincinnati, 
Ohio. 
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ADMIRALTY 


New River Smokeless 


DEPENDABLE 


Prepared over Shaker Screens COAL 
and Loading Booms antheusite | 
Savolietecs Highest Standards of Preparation 
LUMP EGG NUT 
GENERAL COAL GOMPANY  cxrorr ano 
SUPPLIED AT COASTWISE 
‘ HILADE 
BALTIMORE, MD. PHIL LPHIA COAL 
COSTCN CHARLESTON CHARLOTTE CINCINNATI 
JACKSONVILLE, FLA. DETROIT NEW YORK NORFOLK PITTSBURGH CHARLESTON. S. Cc. 
NEW YORK HAMPTON ROADS, VA. 
PHILADELPHIA NEW YORK 
SAVANNAH, GA. PHILADELPHIA 


THORNE, NEALE. & COMPANY. Inc. 


FRANKLIN BANK BUILDING 
1416 CHESTNUT STREET—9 A. M. to 4 P. M. 
PHILADELPHIA, PA. 


MINERS’ AGENTS AND WHOLESALE DEALERS 


Anthracite COAL Bituminous 


ANTHRACITE COLLIERIES 


Mt. Lookout Harry E Forty Fort New Castle Locust Run 
Sterrick Creek Northwest Lackawanna Buck Run (Washery) 
Pardee Bros & Co.— Lattimer Lehigh 
BITUMINOUS 


Sonman, South Fork District—Low volatile, low ash, low sulphur 


Smithing—1!I 1-4 in. screened 


Fairmont — Quemahoning — Indiana County 


NEW YORK OFFICE: 17 BATTERY PLACE 
Branch Offices: Baltimore Buffalo Chicago Scranton, Pa. Mauch Chunk, Pa. 


GTONEGAX COAL. AND | RODA 
Admiralty: 
| 
| 
| 
| | 
| | 
| | 
| 
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C. A. Alden, Chief Engineer, Frog & Switch Dept., 
Bethlehem Steel Co., Steelton, Pa. 

Geo. Ashton, Pres., The Central Frog & Switch 
Co., Cincinnati, Ohio. 
. M. Crawford, Crawford Machinery Co., 
Bessemer Bidg., Pittsburgh, Pa. 

A. A. Culp, Consulting Engineer, Brown-Marx 
Bldg., Birmingham, Ala. 

7... Edelblute, Representative of the Cincinnati 
Frog & Switch Co., Wabash Bldg., Pittsburgh, 


Pa. 
Wm. F. Henke, Asst. Engr., the Cincinnati Frog 
& Switch Co., Cincinnati, Ohio. : 
F. C. Hohn, Consulting Engineer, Pennsylvania 
Appraisement Co., Scranton, Pa. 

Wm. G. Hulbert, Genl. Supt., Wm. Wharton, Jr., 
Company, Easton, Pa. 

R. L. Ireland, Jr.. M. A. Hanna Co., Cleveland, 


Ohio 

H. L. Koch, Megr., Industrial Dept., 
Co., Williamsport, Pa. 

Fred Norman, Chief Engineer, Allegheny River 
Mining Co., Kittanning, Pa. 

W. Perdue, Chief Engineef, Western Plants, 
Ramapo-Ajax Corporation, Chicago, IIl. 

S. F. Perry, Representative of the Cincinnati Frog 
& Switch Co., Pittsburgh, Pa. 

J. B. Strong, President, Ramapo-Ajax Corpora- 
tion, 30 Church St., New York City. 

J. R. Ulrich, Bethlehem Steel Co., Bethlehem, Pa. 

H. N. West, Chief Engineer, Weir-Kilby Corpor- 
ation, Norwood, Ohio. 


Sweet’s Steel 


SUB-COMMITTEE NO. 3—MINE LOCOMOTIVES 


Graham Bright (Chairman), Cons. Engr., Howard 
N. Eavenson & Associates, 1302 Union Trust 
Bldg., Pittsburgh, Pa. 

Jos. Bryan, Salesman, General Electric Co., 535 
Smithfield St., Pittsburgh, Pa. 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 
motive Works, ‘500 N. Broad St., Philadelphia, 


Pa. 

§. W. Farnham, Mng., Engr., Goodman Mfg. Co., 
4834 S. Halstead St., Chicago, Ill. 

W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

G. H. Shapter, Commercial Engr., 
Dept., General Electric Co., Erie, Pa. 

Mining and Loadi Equip t “ 


SUB-COMMITTEE NO. 1—LOADERS 


T. E. Jenkins (Chairman), Vice-Pres., West Ken- 
tucky Coal Co., Sturgis, Ky. 

Newell G. Alford, Cons. Engr., Howard N. Eaven- 
son & Associates, Union Trust Bldg., Pittsburgh, 


Industrial 


Pa. 

Frank E. Cash, United States Bureau of Mines, 
4800 Forbes St., Pittsburgh, Pa. 

A. C. Green, Goodman Mfg. Co., Chicago, Ill. 

G. W. Hay, Genl. Mgr., Consolidation Coal Co., 
Jenkins, Ky. 

F. V. Hicks, Union Pacific Coal Co., Rock Springs, 
Wyoming. 

N. D. Levin, Jeffrey Mfg. Co., Columbus, Ohio. 

N. H. McClevey, Vice-Pres. & Genl. Mgr., Pike 
wy Coal Corpn., Petersburg, Ind. 
A. Morrow, Joy Machine Co., Franklin, Pa. 
Rae Palmros, Link-Belt Co., Philadelphia, Pa. 
Norton A. Newdick, The Coloder Co., Columbus, 
Ohio. 

W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 

Wm. Whaley, Genl. Megr., 
Knoxville, Tenn. 

L. E. Young, Genl. Mgr., 
Duquoin, Il. 


Myers-Whaley Co., 


Union Collieries Co., 


SUB-COMMITTEE NO. 2—CONVEYORS 
A. P. Cameron (Chairman), Vice-Pres., West- 
moreland Coal Co., Irwin, Pa. 
. H. Adamson, Stephens-Adamson Mfg. Co., 
Aurora, IIl. 
W. L. Affelder, Asst. to Pres., 
Coke Co., 


Hillman Coal & 
First Natl. Bank Bldg., Pittsburgh, 


Pa. 

J. A. Appleton, Ironton Engine Co., Ironton, Ohio. 

John S. Beltz, Mining Engineering Dept., Jeffrey 
Mfg. Co., Columbus, Ohio. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

T. W. Dawson, Chief Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

Chas. Gottschalk, Cons. Engr., 
Glen A. Knox, 
Wyoming. 

E. F. - Genl. Supt., 

Rachel, Va. 
Edw. B. thee Cons. Engr., 
Bldg., Huntington, W. Va. 
D. A. Stout, Chief Engineer of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 

J. D. Zook, Vice-Pres., Illinois Coal Corpn., Chi- 
cago, Ill. 


Evansville, Indiana. 
Supt., Gunn-Quealy Co., Gunn, 


Bertha-Consumers Co., 


First Natl. Bank 


SUB*sCOMMITTEE NO. 3—METHODS OF MINING WITH 
MECHANICAL LOADING 


G. B. Southward See. Coal Service Cor- 
poration, Elkins, W. Va 


A. R. Anderson, Jeffrey Mfg. Co., Columbus, 


io. 

D. J. Carroll, Chicago, Wilmington & Franklin 
Coal Co., Chicago, Ill. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

E. H. Coxe, Cons. Engr., Uniontown, Pa. 

S. W. Farnham, Goodman Mfg. Co., Chicago, Ill. 

E. H. Johnson, The Coloder Co., Columbus, Ohio. 

R. G. Lawry, Contracting Engr., Roberts & 
Schaefer Co., Chicago, Ill. 

Rex Martin, Link-Belt Co., Chicago, Ill. 

Cecil W. Smith, Chief Engr., Illinois Coal Corpn., 
Chicago, Ill. 

Walter Stevens, Supt., Raleigh-Wyoming Coal Co., 
Glen Rogers, W. Va. 

F. W. Whiteside, Chief Engineer, Victor-American 

- Fuel Co., Denver, Colo. 

F. G. Wilcox, Pres.. West End Coal Co., Mears 
Bldg., Scranton, Pa. 


SUB-COMMITTEE NO. 4—CUTTING MACHINES 


Carl Scholz (Chairman), 
Co., Charleston, W. Va 
E. K. Bowers, Asst. 
Elec. Co., Chicago, Ill. 
Walter Calverley, Pres., W. R. Calverley, Inc., 
Clarion, Pa. 
Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 
J. M. Clark. Vice-Pres., Clark & Krebs, Inc., 
Charleston, W. Va. 
R. L. Cox, Jeffrey Mfg. Co., Charleston, W. Va. 
Wm. E. Hamilton, Mgr., Hamilton Engineering 
Co., Columbus, Ohio. 
E. S. McKinlay, Pres., McKinlay Mining & Load- 
ing Machine Co., Pt. Pleasant, W. Va. 
C. Mitchell, Mgr., Sullivan Machinery Co., 
Rwy. Exchange Bldg., St. Louis, Mo. 
Mine Drainage 
A. Malady, Chairmaa 


SUB-COMMITTEE NO. 


Raleigh-Wyoming Coal 


Treas. Morgan-Gardner 


1—PUMPS FOR DEVELOPMENT 
WORK 


L. W. Householder (Chairman), Chf. Engr., 
Rochester & Pittsburgh Coal & Iron Co., 
Indiana, Pa. 

F. Austin, Dravo-Doyle Co., Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll- Rand Co., 
610 Spruce St., Scranton, Pa. 

J. H. Edwards, Associate —, Coal Age, 2962 
Winters Rd., Huntington, W. Va. 

F. Fg Emeny, Vice Pres., The Deming Co., Salem. 


J. E. Holveck, Dist. Mgr., Aldrich Pump Co., 1209 
Empire Bldg., Pittsburgh, Pa. 

G. E. Huttle, Mech. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

Chas. H. Matthews, Genl. Engr. in Chg. Mining 
Section, Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa.- 

J. Nelms, Genl. Supt., New Field By-Products 
Coal Co., North Bessemer, Pa. 

F. W. Smith, Hydroelectric Pump & Supply Co., 

Curry Bldg., Pittsburgh, Pa. 


SUB-COMMITTEE NO. 2—PERMANENT PUMPING 
STATIONS 


Parker Cott (Chairman), Salesman, Coal Mine 
Equipment Co., 2218 Farmers Bank Bidg., 
Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co., 
610 Spruce St., Scranton, Pa. 

Henry E. Cole, Vice Pres., Harris Pump & Sup- 
ply Co., 320 Second Ave., Pittsburgh, Pa. 

J. P. Heidenreich, Asst. Genl. Mgr., Scranton 
Pump Co., Scranton, Pa. 

W. L. Robison, Vice Pres., Youghiogheny & Ohio 
Coal Co., 1230 Hanna Bldg., Cleveland, O. 

R. F. Roth, Emmons Coal Mining Co., Altoona, 


Pa. 

Cecil W. Smith, Chf. Engr., Illinois Coal Corpn., 
1380 Old Colony Bldg., Chicago, Ill. 

M. Spillman, Works Engr., Worthington Pump 
& Machinery Corpn., Harrison, N. J. 

L. D. Tracy, Supt., U. S. Bureau of Mines, 312 
Ceramics Bldg., Urbana, I. 


SUB-COMMITTEB NO. 3—NATURAL DRAINAGE 


John Brunschwyler (Chairman), Div. Supt., 
Boomer Coal & Coke Co., Boomer, W. Va. 

M. C. Benedict, Cons. Engr., Brown Equipment 
Co., 940 Ash St., Johnstown, Pa. 

Oscar Cartlidge, Cons. Engr., 1593 Lee St., 
Charleston, W. Va. 

L. P. Crecelius, Engr., Cleveland & Western Coal 
Co., 1517 Union Trust Bldg., Cleveland, Ohio. 

E. we _— 2207 Washington St., Charleston, 


R. Wy Wert, Supt., Durham Coal & Iron Co., 
Soddy, Tenn. 


SUB-COMMITTEE NO. 4—UNWATERING ABANDONED 


WORKINGS 

Prof. John W. Hallock (Chairman), Head of 
Department of Industrial Engineering, Univer- 
sity of Pittsburgh, Pittsburgh, Pa. 

G. E. Huttle, Mech. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

J. A. Malady, Master Mech. & Elec. Engr., Hill- 
man Coal & Coke Co., Pittsburgh, Pa. 

O. M. Pruitt, Pres., Indiana Air Pump Co., 
Indiana Pythian Bldg., Indianapolis, Ind. 

Chas. A. Straw, Cons. Mech. Engr., Hudson Coal 


Co., 484 Wyoming Ave., Scanton, Pa. 
G. V. Woody, Mgr., Allis-- .almers Mfg. Co., 
Wilkes-Barre, Pa. 


SUB-COMMITTEE NO. 5—MINE WATER AND ITs 
ACTION UPON MINE DRAINAGE EQUIPMENT 

Geo. A. Drysdale (Chairman), Metallurgical 
Editor, Foundry, Penton Publishing Co., Cleve- 
land, Ohio. 

M. L. Bettcher, Production Engr., The Duriron 
Co., Inc., Dayton, Ohio. 

J. R. Campbell, Hudson Coal Co., Scranton, Pa. 

Geo. Watkin Evans, Cons. Coal Mng. Engr., L. 
C. Smith Bldg., Seattle, Wash. 

Carl J. Fletcher, Vice Pres., Knox Coal Mng. 
Co., Merchants Bank Bldg., Indianapolis, Ind. 

C. L. Harrod, Elec. Engr., Indiana Coal Oprs. 
Power Assn., 1509 Merchants Bank Bldg., 


Indianapolis, Ind. 

Martin J. Lide, Cons. Engr., Woodward Bldg., 
Birmingham, Ala. 

Frank G. Morris, Genl. Supt. of Mines, Republic 
Iron & Steel Co., Sayreton, Ala. 

L. D. Rover, Power & Construction Dept., Ford 
Co., Detroit, Mich. 


W. . Wa ddington, Sales Engr., Driver-Harris 
Co., Harrison, N. J. 


Mine Ventilation 
C. H. Trik, Chairman 
SUB-COMMITTEE NO. 1—AIR SHAFTS AND AIR WAYS 
J. C. Gaskill (Chairman), Asst. | Engr., 
Consolidation Coal Co., Fairmont, W. Va. 

. H. Beidenmiller, Mgr., Glogora Coal Co., 705 
First Natl. Bank Bldg., Huntington, W. Va. 
J. H. Doughty, Mech. Engr., Lehigh & Wilkes- 
_ Coal Co., 16 So. River St., Wilkes-Barre, 


Robert Wallace, per. Pocahontas Fuel Co., Inc., 
Pocahontas 

Jos. J. Walsh, } of Mines, Pennsylvania 
Dept. of Mines, Harrisburg, Pa. 
SUB-COMMITTEE NO. 2—MINE FAN INSTALLATION 

G. E. Lyman (Chairman), Cok. Supt., Madison 
Coal Corpn., Glen Carbon, 

H. G. Conrad, Genl. Mgr., _ 2. Coal Mining 
Co., Bicknell, Ind. 

R. B. Fleming, Evansburg Coal Co., Colver, Pa. 

E. B. Wagner, Lehigh Valley Coal Co., Wilkes- 

arre, Pa. 
SUB-COMMITTEE NO. 3—BOOSTER FANS 

R. Dawson Hall (Chairman), Engineering Editor, 
pm Age, 10th Ave. at 36th St, New York 

ity. 

Howard N. Eavenson, Pres., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bidg., 
Pittsburgh, Pa. 

R. H. Moore, Genl. Mgr., C. A. Hughes & Co., 
Portage, Pa. 

. N. Zern, Editor, Mining Catalog, Keystone 
Cons. Publishing Co., 800 Penn Ave, Pitts- 
burgh, Pa. 

SUB-COMMITTEB NO. 4—MINE ATMOSPHERB 

Thomas Chester (Chairman), Cons. Engr., 718 
B. Copeland St., Pittsburgh, Pa. 

Martin J. Lide, Cons. Engr., Woodward Bldg., 
Birmingham, Ala. 

R. M. Perry, Genl. Supt., Moffat Coal Co., 504 
Gas & Elec. Bldg., Denver, Colo. 


Outside Coal Handling Equipment 
James Needham, Chairman 

Hubb Bell, Sales Chemist, C. P. Chemical & Drug 
Co., Inc., 114 Liberty St., New York City. 

J. W. Bischoff, Vice Pres. & Genl. Mgr., West 
Virginia Coal & Coke Co., Elkins, W. Va. 

W. G. Duncan, Jr., Supt., W. G. Dunean Coal 
be Greenville, Ky. 

Elkins, Supt. of Mines, Valley Camp Coal 
St. Clairsville, Ohio. 

W. C. Henning, Secretary and Treasurer, A. Les- 
chen & Sons Rope Ce., 5909 Kennerly Ave., St. 
Louis, Mo. 

M. A. Kendall, Chf. Engr., Stephens-Adamson 
Mfg. Co., Aurora a, Ill. 

Rudolf Kudlich, Asst. to Chf. a Engr., U. 8. 
Bureau of Mines, Washington, D. C. 

John J. Moore, Dey 4 Maddock, 82d and Dennison 
Sts., Cleveland, 

F. G. Morris, Genk Supt. of Coal Mines, Repub- 
lic Iron & Steel Co., Sayreton, Ala. 

G. H. Morse, Genl. Supt., Republic Iron & Steel 
Co., Oliver Bldg., Pittsburgh, Pa. 

H. F. Nash, Vice Pres. & Genl. Mgr. of Sales, 
Oakdale Coal Co., Gas and Electric Bldg., 
Denver, Colo. 

Warren R. Roberts, Pres., Roberts & Schaefer 
Co., Wrigiey Bldg., Chicago, Il. 

H. D. Smith, Genl. Supt., American Coal Co. of 
Allegany County, McComas, W. Va. 

C. R. Stahl, Asst. to Genl. Mgr., E. E. White 
Coal Co., ‘Stotesbury, Ww. Va. 

C. Law Watkins, Vice Pres., Pennsylvania Coal 
& Coke Corpn., Cresson, Pa. : 

|e 2 Whiteside, Chf. Engr., Victor-American 
Fuel Co., Ernest & Cranmer Bldg., Denver, 
Colo. 

Underground Power Transmission 
A. B. Kiser, Chairman 

W. A. Chandler, Elec. Engr., Hudson Coal Co., 
Scranton, Pa. 

Harvey Conrad, Genl. Mgr., American Coal Mng. 
Co., Bicknell, Ind. 


— 
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L. C. Lsley, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

R. L. Kingsland, Genl. Supt., Power and Meeb- 
anical Dept., Consolidation Coal Co., Fairmont, 
Ww. 


l Elec. Engr., Peabody Coal Co., 1652 

McCormick Bldg., Chicago, Il. 

Wm. Schott, Cons. Engr., Big Creek Coal Ca 
Chicago, 

mars M. Warren, Cons. Engr., Glen Coa) 

, 800 Jefferson Ave., Scranton, 
Power Equipment 
F. L. Stone, Chairman 

W. C. Adams, Allen & Chicago, 

Graham Bright, Cons. Engr., Howard N. _— 
son & Associates, 1302 ‘Walon Trust Bidg., 
Pittsburgh, Pa. 

Stephen H. Green, Pacific Coast Coal Co., Seattle, 


Wash. 

O. P. Hood, Chf. Mech. Engr., U. S, Bureau of 
Mines, Washington, D. C. 

J. T. Jennings, Power Engr., ene & 
Reading Coal & Iron Co., Pottsville, Pa. 

R. L. Kingsland, Consolidation Coal Co., Fair- 
mont, W. Va. 

M. D. ‘Kirk, Vesta Coal Co., Jones & Laughlin 
Bidg., Pittsburgh, Pa. 

Chas. Legrand, Cons. Engr., Phelps Dodge Corpn., 
Douglas, Ariz. 

Martin J. Lide, Cons. Engr., Woodward Bidg., 
Birmingham, 

D. C. McKeehan, Chf. Elec., Union Pacific Coal 


0. 0. 

J. A. Malady, Master Mech. & Elec Hill- 
man Coal & Coke Co., 2307 First iational Bank 
Bidg., Pittsburgh, Pa. 

A. J. Nicht, Jr., Engr., Hoisting Equipment, 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

W. C. Shunk, Stonega Coal & Coke Co., Big 
Stone Gap, Va. 

Geo. S. -_—— wy nt Elec. & Master Mech., 
a Fuel & Iron Co., Pueblo, Colo. 

C. D. Woodward, Chf. Elec. Engr., Anaconda 

Copper Mining Co., 514 Hennessy Bldg., Butte, 


Mont. 
Mine Timbering 
L. A , Chairman 
SUB-COMMITTEB NO. 1—GRNERAL MINE TIMBERING, 
SIMPLIFICATION ON GRADES AND NAMBS 
D. F. Holtman (Chairman), Asst. Director, 
National Committee on Wood Utilization, Dept. 
of Commerce. 
R. W. Austin, Austin & Wood, North 8rd St., 
Clearfield, Pa. 
J. R. Crowe, Jr., Pres., Crowe Coal Co., Dwight 
Bldg., Kansas City, Mo. 
L. Dyer, Engr., Alabama Fuel & Iron Co., 
Pioneer Bidg., Birmingham, Ala. 
G. A. Knox, Supt., Gunn-Quealy Coal Co., Gunn, 
Wyoming. 

R. E. Krape, Genl. Mgr., Timber Dept., Rochester 
& Pittsburgh Coal & Iron Co., Indiana, Pa. 
Ernest M. Merrill, Pres., Merrill-Ferguson En- 
gineering Co., 506 Kanawha Bank & Trust 

Bidg., Charleston, W. Va. 

Chas. N. Perrin, Secretary, Blakeslee, Perrin & 
Darling, 1100 Seneca St., Buffalo, N. 

Davis Read, Chief Engr., West Kentucky Coal 
Co., Sturgis, Ky. 

George S. Rice, Chf. Mng. Engr., U. S. Bureau 
of Mines, Washington, D. C. 

J. R. Sharp, care of C. F. Kurtz Co., Rock 
Island, Ill. 

Geo. T. Stevens, Chf. Engr., Clinchfield Coal 
Corpn., Dante, Va. 

Frank A. Young, Chief Engr., St. a Rocky 


Mountain & Pacific Co., Raton, N. 
SUB-COMMITTEE NO. 2—PRESERVATION OF MINE 
TIMBERS 


Geo. M. Hunt (Chairman), In Charge of Wood 
Preservation Section, Forest Products Labora- 
tory, Madison, Wis. 

W. L. Affelder, Asst. to Pres., Hillman Coal and 
Coke Co., 2306 First Natl. "Bank Bldg., Pitts- 
burgh, Pa. 

R. W. Austin, Austin & Wood, North 8rd St., 
Clearfield, Pa. 

M. E. Haworth, Chief Engr., Hillman Coal & 
Coke Co., First Natl. Bank Bldg., Pittsburgh, 
Pa 


M. ii. Sellers, Timber Agent, Chicago, Wilming- 
ton & Franklin Coal Co., Carbondale, Il. 
D. A. Stout, Chief Engr. of Mines, Fuel Dept., 


Colorado Fuel & Iron Co., Pueblo, Colo. 
SUB-COMMITTEE NO. 3—USB OF CONCRETS IN MIN® 
TIMBERING 


Newell G. Alford (Chairman), Vice-Pres., Howard 
. Eavenson & Associates, 1302 Union Trust 
Bidg., Pittsburgh, Pa. 

Pres., Cement-Gun Co., Inc., Allen- 
own, 

W. R. Peck, Chf. Engr., Black Diamond Col- 
lieries, Coal Creek, Tenn. 

H. S. Wright, Engr., Structural Bureau, Portland 
nant Assn., 111 Washington St., Chicago, 

SUB-COMMITTER NO. 4—USB OF STRUCTURAL STEEL 

FOR MINE TIMBERING 

L. B. Abbott, Chief Engineer, Consolidation Coal 
Co., Jenkins, Ky. 

D. W. Blaylock, Mng. Engr., Madison Coal Corpn., 
Glen Carbon, IIL 
- M. Clark, Jr., fon, Bean. E. E. White Coal 
“Co., Mt. Hope, W. 


R. V. Clay, Wheeling & Lake Erie Coal Mining 
Co., Cleveland, Ohio. 


Robert A. Marble, Carnegie Steel Co., Carnegie 
Bidg., Pittsburgh, Pa. 

Geo. A. Richardson, Mgr., Technical Publicity 
Dept., Bethlehem Steel Co., Bethlehem, Pa. 

J. A. Saxe, Chief Engineer, Bethlehem Mines 
Corporation, Heilwood, Pa. 

Frank A. Young, Chief Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, N. M. 

SUB-COMMITTSS NO. 5—SALVAGE OF MINE TIMBER 

George T. Stevens (Chairman), Chf. Engr., 
Clinchfield Coal Corpn., Dante, Va. 

J. D. Snyder, Div. Engr., Consolidation Coal Co., 
Frostburg, Md. 

Frank S. Follansbee, Chief Mining Engineer, 
Woodward Iron Co., Woodward, Ala. 

H. F. McCullough, Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

A. B. Walter, Chf. Engr., O’Gara Coal Co., Har- 
risburg, Ill. 

METAL MINING BRANCH 
General Committee 

Charles A. Mitke (Chairman), Cons. Mng. ‘ 
Phoenix, Ariz. Ener., 

Frank Ayer, Mgr., Moctezuma Copper Co., Naco- 
sari, Sonora, Mexico. 

Wm. Conibear, Safety Inspector, Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 

Arthur Crowfoot, Mill Supt., Phelps Dodge Corpn., 
Morenci, Ariz. 

William B. Daly, Genl. Mgr. of Mines, Anaconda 
a Mining Co., 504 Hennessy Bidg., Butte, 

on 

Lucien Eaton, Supt., Ishpeming District, Cleve- 
land-Cliffs Iron Co., Ishpeming, Mich. 

Wm. H. Gallagher, ir., Chf. Mng. Engr., Pick- 
ands-Mather & Co., 700 Sellwood “Bldg., Duluth, 

inn. 

H. C. Goodrich, Chf. Engr., Utah Copper Co., 
Bldg., Salt Lake City, Utah. 
McGrath, Mgr., Shattuck-Denn Mng. Corp., 
Ariz. 

Dr. Frank H. Probert, Dean, College of Mining, 
University of California, Berkeley, o- 

Philip D. Wilson, American Metal , Ltd, 61 

- Broadway, New York City. 


Mine Drainage 
Wm. H. Gallagher, Jr., Chairman 
T. Abrams, Dept. Mgr. of Air Lift Pumps and 
“Calyx” Drills, Ingersoll-Rand Co., 11 Broad- 
way, New York City. 

G. L. Kollberg, Mgr., Pumping Engine Dept., 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

O. D. McClure, Chief Mech. Engr., Cleveland- 
Cliffs Iron Co., Ishpeming, Mich. 

Charles Mendelsohn, Master Mechanic, Old Domin- 
ion Globe, Ariz. 

w. nkin, Elec. Engr., Copper Range Com- 
pany, Painesdale, Mich. 

W. N. Tanner, Chief Engr., Anaconda Copper 
Mining Co., 514 Hennessy Bldg., Butte, Mont. 
C. D. Woodward, Chief Elec. Engr., Anaconda 
Copper Mining Co., 514 Hennessy Bldg., Butte, 

Mont. 
Drilling Machines and Drill Steel 
Frank Ayer, Chairman 
SUB-COMMITTEB NO. 1—DRILLING MACHINES 

B. F. Tillson (Chairman), Asst. Supt., New 
Jersey Zinc Co., Franklin, N. J. 

L. C. Bayles, Designing Engr., Rock Drill Dept., 
Ingersoll-Rand Co., Phillipsburg, N. J. 

Arthur B. Foote, Genl. Mgr., North Star Mines 
Co., Grass Valley, California. 

J. A. Fulton. Idaho-Maryland Mines Co., Grass 
Valley, California. 

Roy H. Marks, Efficiency Engr., United Verde 
Extension Mung. Co., Jerome, Arizona. 

R. T. Murrill, Efficiency Engr., St. Joseph Lead 
Co., Rivermines, Mo. 

R. A. Scott, Sales Mgr., Denver Rock Drill Mfg. 
Co., 89th and Williams St., Denver, Colo. 

. C. Scott, Supt., Morenci Branch, Phelps 
Dodge Corpn., Metcalf, Ariz. 

George A. Shaw, Mine Supt., Talache Mines, 
Inc., Talache, Idaho. 

H. T. Walsh, Vice Pres., Sullivan Machinery Co., 
Peoples Gas Bldg., Chicago, Il. 

SUB-COMMITTEB NO. 2—DRILL STEEL 

Norman B. Braly, Genl. Mgr., North Butte Mng. 
aa .» Butte, Mont. 

. G. Deane, Mgr., Superior & Boston Copper Co., 
Hill, Ariz. 

O. J. Egleston, Mer., U. S. Smelting, Refining 
& Mining Co., Kennett, Calif. 

Cc. S. Elayer, Cloudcroft, New Mexico. 

E. F. Hastings, Salesman, Ingersoll-Rand Co. of 
Texas, Dominion Hotel, Globe, Ariz. 

Chas. S. Hurter, Tech. Representative, E. I. du 
Pont de Nemours & Co., Inc., 5104 Du Pont 
Bidg., Wilmington, Del. 

Charles B. Officer, Asst. to Pres., Sullivan 
Machinery Co., 122 So. Mich. Ave., Chicago, Ill. 

Henry S. Potter, Managing Director, Henry S. 
Potter, Ltd., 26 Cullinan Bldg., Johannesburg, 
South ‘Africa. 

Ocha Potter, Supt., Ahmeek-Kearsarge Br,, 
—— & Hecla Mng. Co., Ahmeek, ich. 
Chas. Mgr., Ray Consoli- 

Copper y,. Ariz. 

A. S. Uhler, Megr., Rock Drill Sales, Ingersoll- 
Rand Co., 11 Broadway, New York ‘City. 

M. van Siclen, Engr., In Charge of Mining 
7 U. S. Bureau of Mines, Washington, 

. 6. 


Bruce C. Yates, Supt., Homestake Mining Co., 
Lead, South Dakota. 


SUB-COMMITTES NO. 3—METHODS OF SHARPENING 
DRILL STEEL 


W. R. Wade (Chairman), Cons. Engr., 1230 
Geary St., San Francisco, Calif. 

George H. Gilman, Pres., Gilman Mfg. Co., E. 
Boston, Mass. 

Chas. E. Lees, Supt., Iron Cap Copper Co., Cop- 
per Hill, Ariz. 

Frank W. Mela, United Verde Copper Co., 
iz. 

. Schacht, Gu. Mgr., Copper Range Co., 


‘Tne., Virginia City, Nevada. 


Underground Transportation 
William B. Daly, Chairman 


Thos. C. Baker, Genl. Mgr., The Comstock Mer- 
ger Mines Co., Virginia City, Nevada. 

George H. Booth, Mech. Le Inspiration Cons. 
Co., Inspiration, Arizo 

R. R. Boyd, 616 Foothill PRi., Beverly Hills, Cali- 
fornia (C. C. M. Oil Co.) 

D. S. Calland, Managing Director, Compania de 
Real del Monte de Pachuca, Pachuca, Hidalgo, 


Mexico. 

W. R. Crane, Supt., Southern Station, U. 8 
Bureau of Mines, New Federal Bldg., Bir- 
mingham, Alabama. 

W. Val DeCamp, Genl. Mine Supt., United Verde 
Copper Co., Jerome, Arizona. 

manele H. Dickson, Megr., Verde Central Mines, 
Inc., Jerome, Arizona. 

Stanly A. Easton, Mgr., Bunker Hill & Sullivan 
Mng. & Concentrating Co., Kellogg, Idaho. 

H. T. Hamilton, Cons. Mng. Engr., 1408 Cali- 
Commercial Union Bidg., San Francisco, 

ornia. 

F. H. Hayes, Mine Supt., Branch, 
2a Dodge pn., Bisbee, Ar 
E. Howe, Genl. Supt., Copper 
nea, Sonora, 

c. A. Lantz, Genl. Mgr., de Sania 
Gertrudis, S. A., Apartado No. 1, Pachuea, 
Hidalgo, Mexico. 

E, M. Norris, Asst. Supt. of Ana- 
conda Copper Mining Co., Butte, Mon’ 

Thomas K. Scott, Supt., Munro Iron Mining Co., 
Iron River, Mi 

Andover Syverson, “Prescott, Arizona. 


Fire-Fighting Equipment 
Wm. Conibear, Chairman 


SUB-COMMITTEE NO. 1—CONTROL OF VENTILATING 
EQUIPMENT DURING MINS FIRES 


Orr Woodburn Engr., Globe- 
Miami District, Globe, 

Guy J. Johnson, Field <r Homestake 
Mng. Co., Lead, South Dak. 

H. J. Rahilly, Asst. Genl. Supt., Original Stewart, 
Colorado Mines, Anaconda Copper Mining Co., 
Butte, Mont. 

Albert Tallon, Inspector, The Old 
Dominion Co., 

J. T. Young, Safety Inspector, Arizona Copper 
Company, Morenci, Ariz. 


SUB-COMMITTEE NO. 2—FIRE HOSB 
R. H. Seip (Chairman), New Jersey Zinc Co., 
Franklin, N. J. 
C. W. Moon, Safety Inspector, Phelps Dodgs 
Corpn., Bisbee, Ariz. 
B. O. Pickard, District Engineer, U. S. Bureau 
of Mines, Berkeley, Calif. 


Safety 


Mining Excavating Equi t—Exclusi of 
Dredges 
H. C. Goodrich, Chairman 
as G. S. Anderson, Mng. and Met. Engr., Rolla, 


H. C. Bellinger, Vice Pres., Chile Exploration 
Co., 25 Broadway, New York City. 
Michael Curley, —_ Supt., New Cornelia Cop- 
= Co., Ajo, 
H. . Gracely, = "Mer. Marion Steam Shovel 
Marion, Ohio. 
Cc. P.. Lakenan, Genl. Mgr., Nevada Cons. Copper 
Co., McGill, Nev. 
J. Lester, Deen. Kentucky Washed Coal Co., 
Ky. 
C. H. Matthews, Genl. Engineering Dept., West- 
inghouse Mlec. Mfg. Co., E. 
Geo. Mieyr, Supt., Sacramento Hill, 
Queen Branch, Phelps Dodge Corpn., 


Ariz. 
G. A. Murfey, Treas. and Chief Engr., 
ome Co., 16226 Waterloo Rd., Geant 


0 

Henry B. Oatley, Vice Pres., Superheater Co., 17 
E. 42nd St., New York City. 

= A. Snyder, Bucyrus Co., South Milwaukee, 


Robt 5. Tally, Genl. Mgr., United Verde Copper 
Co., Ariz, 

J.C. Whea' Development Engr., Industrial 
Works, ‘City, Mich. 

Charles 8. Whitaker, Vice Pres., Winston Bros. 

Co., 801 Globe Bldg., Minneapolis, Minn. 
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OFFICERS AND COMMITTEES, 1926— (Concluded) 


Mine Ventilation 
Chas. A. Mitke, Chairman (Temporary) 
Bell, Cons. Mng. Engr., Box 1889, Boise. 
0. 


Walter C. Browning, Cons. Engr., 1215 Pacific 
Mutual Bldg., Los Angeles, Calif. 
O. K. Dyer, Mgr., Small Blower 
Forge Co., 490 Broadway, Buffale, 
Daniel Harrington, 507 Newhouse | ag Salt 
City, Utah. 
Lednum, Mgr., E. I, du Pont de Nemours 
-¢ Co., Inc., 406 Ideal Bldg., Denver, Colo. 
Cc. E. Legrand, aoe Engr., Phelps Dodge Corpn., 
Douglas, Ari: 
F. W. Genl. Mgr., Miami Copper Co., 
Miami, Ariz. 
Don M. Rait, Supt. of Mines, Calumet and 
Arizona Mining Co., Warren, Ariz. 
A. S. Richardson, Ventilation Engr., Anaconda 
Copper Mining Co., Butte, Mont. 
Wm. A. Rowe, Chief Engr., American Blower Co.. 
6004 Russell St., Detroit, Mich. 
A. C. Stoddard, Chief Mine Engr., Inspiration 
a ay Copper Co., Inspiration, Ariz. 
L. Stone, Industrial Engineering Dept., Gen- 
an Electric Co., Schenectady, N. Y. 
E. B. Williams, Mgr., Marine Dept., B. F. Stur- 
tevant Co., Hyde Park, Boston, Mass. 


Mech ical I di 


g Underground 
Lucien Eaton, Chairman 
SUB-COMMITTEB NO. 1—LOADING MACHINES FOR 
TUNNGLS, LARGE DRIFTS AND STOPES 
Douglas C. Corner (Chairman), St. Louis Power 
Shovel Co., 820 Chemical Bidg., St. Louis, Mo. 
H. E., Billington, Vice Pres. for Sales, The Thew 
Shovel Co., Lorain, Ohio. 

J. H. Hensley, Mine Supt., Miami Copper Co 
Miami, Ariz. 

H. DeWitt Smith, New York Trust Co., 109 
Broadway, New York City. 
G. Washburn, Asst. Genl, Mgr., Federal Mng. 
& Smelting Co., Wallace, Idaho. 

William Whaley, Genl. Mgr., 
Co., Knoxville, Tenn. 

SUB-COMMITTEB NO. 2—LOADING MACHINES FOR 
SMALL DRIFTS AND FOR WORK ON SUB-LEVELS 

G. R. Jackson (Chairman), Supt. Cleveland- 
Cliffs lron Co., Negaunee, Mich. 

Berrien, Genl. Supt. of Mines, Anaconda 

Copper Mining Co., Butte, Mont. 

H. H. Talboys, Mgr., Shuveloder Dept., Nogd- 
berg Mfg. Co., Milwaukee, Wis. 

Chas. E. Van Barneveld, Chatsworth, Calif. 

SUB-COMMITTEB NO, 3—SCRAPERS 

Lucien Eaton (Chairman), Supt., Ishpeming 

District, Cleveland-Cliffs Iron Co., Ishpeming, 


Mich. 

C. L. Kohlhaas, Denver Rock Drill Co., Duluth, 
Minn. 

Ward Royce, Ingersoll-Rand Co., Duluth, Minn. 

E. E. Whiteley, Asst. Mgr., Calumet & Arizona 
Mining Co., Warren, Ariz. 


Myers-Whaley 


Mine Timbering 
Frank H. Probert, Chairman 
SUB-COMMITTEE NO. 1—PRESERVATION OF MINB 
TIMBERS 

Geo. M. Hunt (Chairman), In Charge of Section 
of Wood Preservation, Forest Produets Labora- 
tory, Madison, Wis. 

J. H. Hensley, Miami Copper Co., Miami, Aris. 

Gerald Sherman, Cons. Mng. Engr., Phelps Dodge 
Corpn., Douglas, Ariz. 

SUB-COMMITTEB NO. 2—GUNITE AS A SUBSTITUTE FOR 
TIMBER, ITS PROPER APPLICATIONS AND ITS LIMI- 
TATIONS 

E. M. Norris (Chairman), Asst. Genl. Supt. of 
Mines, Anaconda Copper Mining Co., Butte, 


Mont. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen: 
town, Pa. 

R. R. Horner, Cons. Engr., U. S. Bureau of 


Mines, Clarksburg, W. Va. 

SUB-COMMITTEE NO. 3—DETERMINATION OF SIZB AND 
SHAPE OF DRIFTS AND DRIFT TIMBERS FOR VARIOUS 
PURPOSES, WITH A VIBW TO REDUCING SAMB TO 
CERTAIN STANDARD SIZES AND SHAPES 

Dr. F. W. Sperr (Chairman), Professor of Civil 
and Mining Engineering, Michigan College of 
Mines, 315 Florence St., Houghton, Mich. 

Cc. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. : 

Felix McDonald, Mines Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 

SUB-COMMITTEB NO. 4— COOPERATION BETWEEN 
OPERATORS AND LUMBER DBALERS AND MANUFAC- 
TURES, WITH A VIEW TO ASCERTAINING WHETHER 
FURTHER STANDARDIZATION IN SIZES AND SHAPES 
OF LUMBER UNDERGROUND WOULD RESULT IN A 
REDUCTION IN COST TO MINING COMPANIES 

Charles F. Willis (Chairman), Editor and Pub- 
lisher, Arizona Mining Journal, Phoenix, Ariz. 

W. S. Boyd, Genl. Mgr., Ray Cons. Copper Co., 
Ray, Ariz. 

T. Evans, Genl. Mgr., Cananea Cons. Copper Co., 
Cananea, Sonora, Mexico. 

D. F. Holtman, Asst. Director, National Com- 
mittee on Wood Utilization, Department of Com- 
merce. 


G. R. Jackson, Supt., Negaunee Mine, Cleveland- 
Cliffs lron Co., Negaunee, Mich. 

W. G. McBride, Genl. Mgr., Old Dominion Co., 
Globe, Ariz. 


Mine Accounting 
T. O. McGrath, Chairman 


L. S. Cates, Vice-Pres. and Genl. Mgr., Utah 
Copper Co., Salt Lake City, Utah. 

J. CG. Dick, "Mng. Engr., 511 Newhouse Bidg., 
Bes x Lake City, Utah. 

L. K. Diffenderfer, Secy. and Treas., Vanadium 
Corporation of America, 120 Broadway, New 
York City. 

H. B. Fernald, Loomis-Suffern & Fernald, 60 
Broad St., New York City. 

H. H. Miller, General Auditor, Hercules Mining 
Company, Wallace, Idaho. 

H. L. Norton, 27 Pearl St., Medford, Mass. 

Harry Vivian, Chief Engr., Calumet & Hecla 
Cons. Copper Co., Calumet, Mich. 


Milling and Smelting Practices and Equipment 
Arthur Crowfoot, Chairman 


SUB-COMMITTEB NO. 1—MILLING PRACTICES AND 


EQUIPMENT 

Arthur Crowfoot (Chairman), Mill Supt., Phelps- 
Dodge Corpn., Morenci, Ariz. 

H. G. S. Anderson, Rolla, Mo. 

Herman C. Bellinger, Vice-Pres., Chile Explora- 
tion Co., 25 Broadway, New York City. 

Allan J. Clark, Supt. of Mills, Homestake Mining 
Co., Lead, S. Dak. 

G. R. Delamater, Fuel Engr., W. S. Tyler Co., 
Superior St., Cleveland, Ohio. 

W. M. Drury, Genl. Mgr., Mining Dept., Amer- 
ican Smelting and Refining Co., El Paso, Tex. 

Guy H. Ruggles, Mill Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 

Henry A. Tobelmann, Cons. Engr. and Chemist, 
Associated Industries, 21 E. 40th St., New 
York City. 

William Young Westervelt, Cons. Mng. Engr., 
522 Fifth Ave., New York City. 


SUB-COMMITTEB NO. 2—SMELTING PRACTICES AND 
EQUIPMENT 


J. Owen Ambler, Smelter Supt., Phelps-Dodge 
Corpn., Clifton, Ariz. 

P. P. Butler, Supt. of Douglas Reduction Works. 
Phelps-Dodge Corpn., Douglas, Ariz. 

Harry A. Clark, Genl. Mgr., Calumet & Arizona 
Mng. Co., Warren, Ariz. 

Kuno Doerr, Genl. Mgr., Southwestern Dept., 
American Smelting & Refining Co., El Paso, 


Tex. 
F. L. Flynn, Toltec Club, El Paso, Tex. 
Professor Carle R. Hayward, Associate Professor 
of Metallurgy, Mass. Institute of Technology, 
Cambridge, Mass. 


George W. Prince, Asst. Genl. Mgr., United 
— Extension Mining Co., Clemenceau, 
riz. 


Forest Rutherford, Cons. Metallurgical Engr., 50 
Broad St., New York City. 


Methods of Mine Sampling, Methods of Recording 
Underground Geological Data. and Methods of 
Estimation of Ore Reserves For Low Medium 
and High Grade Ore bodies 


Philip D. Wilson, Chairman 


Guy Bjorge, Cons. Mng. Engr., 1400 Hawthorne 
Terrace, Berkeley Calif. 

E. L. Derby, Jr., Chief Geologist, Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 

M. J. Elsing, Mng. Engr. and Geologist, Warren, 


riz. 

Dr. L. C. Graton, Professor of Geology, Harvard 
University, Cambridge, Mass. 

Julius Kruttschnitt, Jr.. Mgr., Mining Dept. of 
the Southwest, American Smelting and Refining 
Co., Tucson, Ariz. 

F. A. Linforth, Asst. Chf. Geologist and Asst. 
Chf. Mng. Engr., Anaconda Copper Mining Co., 
526 Hennessy Bldg., Butte, Mont. 

Albert Mendelsohn, Underground Supt., Champion 
Copper Co., Painesdale, Mich. 

MacHenry Mosier, Mine Supt., Morenci Branch, 
Phelps-Dodge Corp’n., Morenci, Ariz. 

Louis E. Reber, Jr., Chf. Geologist, United Verde 
Copper Co., Jerome, Ariz. 

T. Skewes Saunders, Cons. Mng. Engr., ~~ Cinco 
de Mayo 10, Despacho 33, Tenies, D. F 

J. B. Tenney, Bisbee, Ariz. 

Robert W. Thomas, Supt. of Mines, Ray Cons. 
Copper Co., Ray, Ariz. 


Joint Publicity Committee 
Representing Coal Mining Branch: 


Ralph C. Becker, Keystone Consolidated Publish- 
ing Co., care McGraw-Hill Publishing Co., 10th 
Ave. at 36th St., New York City. 

C. H. Trik, Sales and Mine Ventilation Engr., 
Jeffrey Mfg. Co., Columbus, Ohio. 


Representing Metal Mining Branch: 
T. O. McGrath, Asst. Mer., Shattuck-Arizona 
Copper Co., Bisbee, Ari 
Charles F. Willis, Editor ‘ond Publisher, Arizona 
Mining Journal, Phoenix, Ariz. 


COMMITTEES 
COOPERATION 


AMERICAN MINING CONGRESS AND 
AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS 


aed Morrison, 80 E. 42nd St., New York 


J. E. Spurr, Hill Bldg., New York City. 
W. R. Ingalls, 115 Broadway, New York City. 
J. R. Finlay, 170 Broadway, New York City. 
~— B. Wentz, Land Title Bldg., Philadelphia, 
a. 
a LM & MB 


E. Mathewson, 42 Broadway, New we City. 
Ww. Saunders, 11 Broadway, New York City. 
Walter Douglas, 99 John St., New York —. 
Benjamin B. Thayer, 25 Broadway, New 


Samuel Taylor, Second National Bank Bldg., 
Pittsburgh, Pa. 


ALASKAN AFFAIRS 


John A. Davis, U. S. Bureau of Mines, Wash- 
ington, Cc. 
Falcon Joslin, 2208 L. C. Smith Bldg., Seattle, 


Bart i Thane, 408 Crocker Bldg., San Francisco, 
ali 


MINING IN FOREIGN COUNTRIES 


J. E. Spurr, Chairman, Hill Bldg., New York City. 

‘= H. Manning, 16 West 44th St., New York 
ity. 

E. L. Doheny, 120 Broadway, New York City: 

W. J. Loring, Merchants National Bank Bldg. 
Los Angeles, Calif. 

Matthew C. Fleming, New York City. 

H. Foster Bain, 29 W. 39th St., New York City. 


ADVISORY COMMITTEE UNITED STATES 
BUREAU OF MINES AND GEO- 
LOGICAL SURVEY 
Bulkeley Wells, Chairman, San Francisco, Calif. 

Walter Douglas, New York at 
Rembrandt Peale, New a City. 
H. Foster Bain, 29 W. 39th St., Show York City. 


George Otis Smith, U. S. Geological Survey, 
Washington, D. C. 


COOPERATION INTERNAL REVENUE 
DEPARTMENT 
J. F. Callbreath, American Mining Congress, 
Munsey Bldg., Washington, D. 
John T. Barnett, 1024 Lafayette St., Denver, Colo. 
Paul 2174, 233 Broadway, New York 


Cit: 
L. C. — Kansas City, Mo. 
Rush C. Butler, Chicago, Ill. 


OPERATORS’ CO-OPERATING COMMITTEE 
J. G. Brapisy, Chairman 
J. F. CALLBREATH, Seoretary 


PETROLEUM 


£. L. Doheny, Mexican Petroleum Co., 120 Broad- 
way, New York City. 


a S. Davidson, Guif Refining Co., Pittsburgh, 
a. 


A. L. Beaty, Texas Co., 17 Battery Pl., New 
York City. 

H. F. Sinclair, _— Oil Co., 45 Nassau 8t., 
New York Cit 

Walter Teagle, Standard Oil Co of N. J., New 


York City. 
METALS 


Bulkeley Wells, Hobart Bldg., San Francisco, 
Calif., Gold. 

F. B. Richards, Leader-News Bldg., Cleveland, 
Ohio, Iron. 

Edgar Z. Wallower, Joplin, Mo., Zine. 

B. B. Thayer, 25 Broadway, New York City, 


Copper. 
COAL 


J. _G. Bradley, Elk River Coal & Lumber Co., 
Dundon, W. Va. 

T. H. Watkins, Pennsylvania Coal & Coke Corp., 
New York City. 

E. W. Parker, Anthracite Bureau of Information. 
Philadelphia, Pa 

Albert Nason, Nason Coal Co., Chicago, Ill. 

<7 Puterbaugh, McAlester Fuel Co., McAlester, 

a. 
Ss. Warriner, Lehigh Coal & Navigation Co., 
Pa. 


COAL EXPORTS 


S. Rice, Bureau of Mines, Washington, D. ©. 
Joka Woodward Bidg., Washington, 


Chas. A. Owen, Pres., Imperial Coal Corporation, 
17 Battery Pl. New York City. 


2 O'Reilly, irving National Bank, New York 
ity. 


— 
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Mancha Storage Battery Locomotive Co. . . Inside Back Cover 


Mining Safety Device Co., The....................... 31 
Stonehouse Signs, Inc. ........... 39 


Irvington Smelting and 
Refining Works 


Buyers, Snielters and Refiners of 
Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 


Manufacturers of Copper Sulphate 


IRVINGTON t=: NEW JERSEY 


NEW YORK OFFICE—Charles Engelhard 
Hudson Terminal Building 30 Church Street 


Phelps Dodge Corporation 


99 JOHN STREET 


NEW YORK 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 


Copper 


“C Q” “P. D. Co.” 


Electrolytic Casting 


SIGN Siuuinc. 


Stock and Special Signs, Codes, etc., for Mines 


JOHN BOYLE, JR. 
Attorney-at-Law 


Patents 


B. S. IN MINING ENGINEERING AND METALLURGY. 
SIXTEEN YEARS IN THE EXAMINING CORPS OF THE 
UNITED STATES PATENT OFFICE. 


OURAY BUILDING, WASHINGTON, D. C. 


Masato Sale of Strip Coal 


Land 


WELL EQUIPPED—NOW OPERATING 


On June 21, 1926, I will offer at public sale, 724 acres 
of strip coal land of the Pigeon Creek Coal Company, 
near Boonville, Warrick County, Indiana. Under 
receiver's management since December, this property 
has made money. It is being sold to satisfy former 
claims. The property is now in operation and well 
equipped with Bucyrus 225B stripping shovel, Bucyrus 
35B loading shovel, two dinkies and sufficient equip- 
ment for operation. Plenty of good coal, with a shallow 
This 


overburden to be stripped. No appraisement. 
property will sell regardless of value. 

Write L. A. FOLSOM, Receiver, 

Boonville, Indiana. 
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»éPreparing 
e Mine by 


Crammed Full of Progressive Ideas 
on the Preparation of Coal 


ACKING our claim to leadership in kind of information about tipples, wash- 


the building of successful coal prep- eries, face conveyors and other modern 
aration plants, we have just published machinery for the mine, that will interest 
a new book—crammed full of progressive = you. We shall be glad to send this book 
ideas on the preparation of coal. to coal mine executives. Address your 
In its 72 pages will be found just the request to our nearest office. 


3 


LINK-BELT COMPANY 


Leading Manufacturers of Elevating, Conveying, and Power Transmission Chains and Machinery 


PHILADELPHIA, 2045 Hunting Park Ave. CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 260 S. Belmont Ave. 
Pittsburgh - - - - - - 335 Fifth Ave. Wilkes-Barre - 826 2nd National Bank Bldg. ee EOD Te eee . 520 Boston Bldg. 
St. Louis - - - - - - + 3638 Olive St. Huntington, W. Va. - Robson-Prichard Bldg. Birmingham, Ala. - 720 Brown-Marx Bldg. 
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for TANDEM OPERATION by 
i ONE MAN, Se designed that 
¢ possibility of flash is eliminated, 
This Pdéwer Truck—permissible | 
equipment for use in gaseous 
low seams in non-gaseous mines. 
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THE MORSE 


“ROCKER JOINT 


PPT 


DEANE 


oH. P: aiores Silent Chain Drive from Motor to Triplex Pump. 
Driver, 725 r.p.m.; Driven, 350 r.p.m., 29%4-inch Centers 


That the correct selection of a method of power 
transmission is important is generally recognized by 
mining engineers. However, the importance of the 
correct application of this drive to existing conditions 


is not always realized. 


Morse Silent Chain Drives are not only 98.6% 
efficient, flexible, positive, etc., but they are backed 


by an engineering service which insures the maximum 


results from your drive. Experienced Transmission 


Engineers are always at your service. 


Over 5,000,000 H. P. of Morse Chains have been 
installed and many are still serving after 15 and 20 
years of use. One-tenth to 5,000 H. P., 6,000 to 250 


r.p.m., ideal for short centers. 


MORSE CHAIN CoO., ITHACA, N. Y., U.S.A. 


ATLANTA, GA., 702 Candler Bldg., 

Earl F. Scott & Co. 
BALTIMORE, MD.......1402 Lexington Bldg 
BIRMINGHAM, ALA..Moore-Handley Hdw. Co. 
BOSTON, 141 Milk St. 

Ellicott Square Bldg. 
CHARLOTTE, N. C..404 Commercial Bk. Bldg. 
CHICAGO, ILI 112 W. Adams St. 
CLEVELAND, OHIO...... 421 Engineers Bldg. 


DETROIT, MICH 


DENVER, 211 Ideal Bldg. 


LOUISVILLE, KY., 51 W. Main St., 


MINNEAPOLIS, MINN., 413 Third St., 
Strong-Scott Mfg. Co. 
NEW ORLEANS, “4 Queen & Crescent Bldg., 
334 Camp St., . Lockett & Co., Ltd. 
NEW YORK, N. Y 


OMAHA, NEB., 727 W. O. W. Bidg., 
D. H. Braymer Equipt. Co. 
PHILADELPHIA, PA...803 Peoples Bk. Bldg. 
PITTSBURGH, PA Westinghouse Bldg. 
SAN FRANCISCO, CALIF...Monadnock Bldg. 
ST. LOUIS, MO.....2137 Ry. Exchange Bldg. 
TORONTO, 2, ONT., CAN...50 Front St., E., 
Strong- Scott Mfg. Co. 
WINNIPEG, MAN., CAN.. .Dufferin St., 
Strong-Scott Mfg. Co. 


7601 Central Ave. 


E. D. Morton Co. 


50 Church St. 
1185 


RANSDELL INCORPORATED, PRINTERS, WASHINGTON, D. 
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